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EDITORIAL

ASTRONEWS
Supermassive black hole
observed in galactic debris

A

C

alling all Young
Stargazers! Would you like
to play a board game to race to
the nearest habitable planet? If
so, turn to page 24 to play
Rocket Race and see page 23 for
further details on your space
adventure.
In reality, it will be a long
time before we can travel to
habitable planets beyond our
Solar System. But the search for
such a planet is well and truly
underway, and the discovery of
a potentially habitable planet
around our nearest star is quite
exciting. The planet – known as
Proxima Centauri b – was
discovered as part of the “Pale
Red Dot” programme, which is
searching for planets around
nearby red dwarf stars. On page
28 Amber Hornsby writes about
the newly discovered planet and
discusses its potential as a
habitable planet.
A different red planet that is
much closer to home – Mars – is
proving that space exploration
within our own Solar System is
still a precarious endeavour.
Mars has claimed yet another
robotic victim with ESA's
Schiaparelli lander, which
crashed into the surface on 19
October. Unlike the ill-fated
Beagle 2 lander which crashed
on Mars in 2003 and remained
lost until recently, the
Schiaparelli crash site has
already been imaged from orbit
by NASA's Mars Reconnaissance
Orbiter. However, there is still
some good news to this story, as
the orbiter that released
Schiaparelli – the Trace Gas
Orbiter – is now in orbit around
Mars and is sending back data.
You can read more about what
the Trace Gas Orbiter will be
doing at Mars on page 31.
Amanda Doyle, Editor
4 Popular Astronomy

stronomers have used a global network of ten radio telescopes to
observe a supermassive black hole speeding away from the aftermath of
a galactic collision.
As galaxies such as our own hurtle through the Universe at hundreds of
thousands of kilometres an hour, collisions are inevitable. Whilst our Milky
Way is not due to cross paths with the Andromeda galaxy for another 4
billion years or so, two galaxies within the cluster ZwCl 8193 have not been
so lucky. Observations using the Very Long Baseline Array (VLBA) have
revealed the fascinating debris of this cosmic collision, located two billion
light years away – an object known as B3 1715+425
As the smaller galaxy of the two smashed through its neighbour, nearly all
of the stars and gas were torn away, allowing only the core to survive and
escape at a speed of around 3200 kilometres per second. In most galaxies, a
supermassive black hole resides at the very centre and this is what has been
observed in B3 1715+425 – the remaining supermassive black hole,
surrounded by a very small amount of stellar material. In such small
quantities, this material will no longer be undergoing active star formation,
meaning that the galactic remnants will eventually become unobservable.
This raises the tantalising possibility that many of these objects exist in the
Universe but are simply too faint to detect.
These observations were carried out as part of wider survey dedicated to
searching for supermassive black holes not found in the centres of galaxies,
which may be millions or even billions of times the mass of our Sun. “We
were looking for orbiting pairs of supermassive black holes, with one offset
from the centre of a galaxy, as tell-tale evidence of a previous galaxy
merger,” said James Condon, of the National Radio Astronomy Observatory.
“Instead, we found this black hole fleeing from the larger galaxy and leaving
a trail of debris behind it.”
It has been possible to acquire such exquisitely precise images because the
VLBA is an interferometer: an array of telescopes that combine their signals
to synthesise a much larger dish, in this case consisting of ten 25m dishes
located from the Caribbean to Hawaii.
The results, which are soon to be published in Astrophysical Journal, were
compiled by Jim Corden at the National Radio Astronomy Observatory,
along with Jeremy Darling (University of Colorado), Yuri Kovalev (Astro
Space Center, Lebedev Physical Institute in Moscow), and Leonid Petrov
(Astrogeo Center in Falls Church, Virginia).
Andrew May is a PhD student in the Jodrell Bank Centre for Astrophysics
at The University of Manchester, where his work is presently concerned
with the development of instrumentationfor several forthcoming
experiments to study the cosmic microwave background.
▼ Artist's conception of how the “nearly naked” supermassive black hole originated.
Credit: Bill Saxton, NRAO/AUI/NSF.

www.popastro.com
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ASTRONEWS
AMY TYNDALL presents the latest in
astronomical research and observations

Riddle of Moon's
mysterious ringed
crater solved
N

ew research into the Orientale Basin, a huge and
enigmatic ringed structure on the lunar surface,
has revealed a much more complex and violent history
than initially expected. Utilising gravitational data
collected by a pair of NASA spacecraft as part of the
Gravity Recovery and Interior Laboratory (GRAIL)
mission, a research team at Brown University, Rhode
Island, were able to reconstruct the basin and accurately
model its formation.
Positioned to the south west of the Moon's Earth-facing
side, the Orientale Basin was formed some 3.8 billion
years ago and, at its maximum, has a diameter of over
930 kilometres. Although it is agreed that the basin was
likely formed by a large impactor rather than internal
processes, until now it has been debated exactly what
took place to form the feature's distinctive rings,
especially in the subsurface. “In the past, our view of
Orientale Basin was largely related to its surface
features,” remarked Jim Head, a Brown University
geologist, “but we didn't know what the subsurface
structure looked like in detail. It’s like trying to
understand how the human body works by just looking
at the surface.”
The importance of understanding exactly how
structures such as the Orientale Basin formed lies in the
fact that they are unchanging records of planetary
development, preserved from the early Solar System.
Understanding the formation of these structures not
only helps us to decipher the early development of the
Moon, but also many other planetary bodies that
experience similar events. These bodies include Mars,
Mercury and even Earth, where eons of tectonic
processes have erased its own early features that could
have helped us to understand crustal development.
Head sums this up well as he explains “The Moon in
some ways is a laboratory full of well-preserved features
that we can analyse in great detail.”
Typically, smaller impacts cause a depressed crater
where material is expelled from the planetary body and
the impactor is completely obliterated. However, with
events such as the one that formed Orientale, where it is
estimated that an almost 65 kilometre wide object
impacted the Moon at upwards of 14 kilometres per
second, the result can be much different. Data from
GRAIL generated a model confirming that the sheer
force of this large collision caused what is known as a
January - February 2017

▲ The Orientale Crater. Credit: Ernest Wright, NASA/GSFC
Scientific Visualisation Studio.

transient crater between 320 and 480 kilometres in
diameter and expelled over 1.3 million cubic kilometres
of material. The impact would have caused the crust to
heat, becoming very malleable and acting almost like a
fluid. As with a raindrop hitting water, the crust would
have flowed in towards the impact site, erasing the
initial transient crater and then rebounded outwards
causing the distinctive ripple-like features. Unlike a
traditional fluid where the ripples dissipate, the ripples
propagating through the crust are frozen almost
immediately after impact. The resulting feature is
composed of several concentric rings consisting of cliffs
that can reach several kilometres above the lunar
surface and a large and unstable central peak that
would have eventually slumped outwards to form the
innermost ring.
This is the first time such a model has been developed
to reproduce the formation of these ring basins and with
several having been identified on the surface of Mars,
this research gives a tantalising insight into what
knowledge is still to be gained from the GRAIL mission
and into common processes of planetary development
across the entire Solar System.
Nicholas House is a Geology graduate with a passion
for writing and a keen interest astronomy. He currently
lives and works in Oxfordshire as a Systems
Developer for the NHS.

www.popastro.com
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ASTRONEWS
Quasar halos could change
theory of galaxy formation
N

ew observations of a sample of
19 Quasi-Stellar Objects, or
“quasars”, using ESO’s Very Large
Telescope (VLT), have revealed
giant gaseous halos around each,
which could require astronomers to
rethink how galaxies formed in the
very early Universe.
Quasars are some of the brightest
and most distant objects in the
Universe. These phenomena, which
bear a visual similarity to stars in
telescope images yet can shine 100
times brighter than our entire Milky
Way, are the active cores of distant
galaxies. The light from a quasar is
generated when the central
supermassive black hole, thought to
sit at the heart of most galaxies,
consumes stellar material from a
nearby galaxy with which it is
colliding. As the material falls onto
the accretion disc of the
supermassive black hole, it releases
an incredible amount of radiation
almost uniformly across the

electromagnetic spectrum.
It is this immense energy output
from the central quasar that
illuminates the gaseous halo
surrounding them, causing them to
glow and become visible to
astronomers – something that has
been observed in around just 10% of
observed quasars in previous
studies. The detection of such clouds
around each of the 19 quasars in
this new study means that
astronomers may have to rethink
some of what they thought they
knew about how galaxies formed
near the beginning of the Universe;
as this new sample is so distant, we
are in fact seeing how galaxies
interacted and grew billions of years
ago.
A further surprise discovery was
the temperature of the giant gas
clouds. Analyses showed that the
gas was around 10,000 degrees
Celsius, which, in astronomical
terms, is quite cold. In fact, if the

current theories of galaxy formation
were correct, these gas clouds should
be much hotter, upwards of a million
degrees.
“It is still too early to say if this is
due to our new observational
technique or if there is something
peculiar about the quasars in our
sample,” said lead author of the
study Elena Borisova of ETH Zurich
in a statement. “So there is still a lot
to learn; we are just at the
beginning of a new era of
discoveries.”
This research was presented in the
paper: “Ubiquitous giant Lyα
nebulae around the brightest
quasars at z ~ 3.5 revealed with
MUSE”, to appear in the
Astrophysical Journal.
Thomas Barratt is an
astrophysics graduate and science
writer, currently working with the
outreach department at the
European Southern Observatory.

▼ This mosaic shows 18 of the 19 quasars observed, each surrounded by a bright gaseous halo – the first time that halos have been detected
around all quasars within a given sample. Credit:ESO/Borisova et al.
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ASTRONEWS
▼ The planetary disc around HD 135344B as seen by the
SPHERE instrument. Credit: ESO, T. Stolker et al.

Imaging
the birthplace
of planets

Planet imaging instrument SPHERE reveals
startling new details about three protoplanetary
discs and how they are being shaped by
growing planets.

W

here do planets come from? Planets in our own
Solar System and the few thousand exoplanets we
have found orbiting other stars only show us the end
product. Stars form when clouds of dust and gas collapse
under gravity, with leftover material quickly flattening
into a protoplanetary disc, like dough being spun into a
pizza base. Dust in the disc then sticks together and
eventually builds up into planets through collisions.
However we do not fully understand how the disc and
planets interact to affect the growing planets.
To investigate this, three teams of astronomers used
the high resolution instrument SPHERE (SpectroPolarimetric High-contrast Exoplanet REsearch) on the
Very Large Telescope at ESO's Paranal Observatory in
Chile to directly image the structural detail of discs
around three stars. By picking stars with “transition”
discs – i.e. discs that are in between the youngest and
more evolved discs – the young star has had time to
blow away gas and dust close to it, so planets should be
forming and their effect in shaping the protoplanetary
disc is most likely to be seen. Jos de Boer from Leiden
Observatory observed young star FX J1615 and
discovered a series of rings and gaps around it, like
those of Saturn but extending hundreds of AU (one AU
is the distance from the Sun to the Earth). They also
found suggestions of growing planets potentially causing
the gaps between rings. FX 1615 is also interesting as it
is only 1.8 million years old (compared to our Sun's 4.6
billion years) and is much younger than most other
systems, so we can see the first stages of planet
formation.
How does SPHERE image the faint discs surrounding
the much brighter stars? Using a coronograph, like
those used to study the outer layers of the Sun,
SPHERE can block most of the light from the star.
SPHERE's polarimeter then filters the light to extract
only the polarised light (where the light waves oscillate
in a plane) reflected from the planetary surface and
January - February 2017

discard the unpolarised light (where the waves oscillate
in different directions) directly from the star, in a
similar way to polarised sunglasses.
Another interesting example was announced soon after
by Christian Ginski, also from Leiden Observatory. The
protoplanetary disc of HD 97048 was well known, but
the team used SPHERE to view it in unprecedented
detail. They discovered HD 97048 also has the more
unusual symmetric ring structure with four huge rings
between 39 and 341 AU. They calculate that the gaps
could be caused by protoplanets smaller than Jupiter.
HD135344B is particularly interesting as its
protoplanetary disc has a large hole in the middle with
no dust, suggesting it is in the last stages of transition
disc evolution. Tomas Stolker of the Anton Pannekoek
Institute for Astronomy suggests that the disc's two
spiral arms may be shaped by two planets forming in
the outer disc. Amazingly, whilst SPHERE could not
observe the inner part of the disc, it could see the
shadows of four objects close to the star. One shadow
changed between their observations, showing we can
detect planet formation in real time!
Observations of transition discs are building on our
understanding of how and when giant planets form and
how the discs influence the growing planets. Future
observations of disc chemistry and gas to dust ratio in
discs will help us place our Solar System in context.
Emma Foxell is a PhD student at the University of
Warwick searching for new exoplanets around
bright stars using ground based telescopes.
▼ Unpolarised light from a star has waves that oscillate in different
directions. When this light is reflected from a planet or a disc the light
becomes polarised, meaning that it is now only oscillating in a single
plane. The polarimeter on the SPHERE instrument can differentiate
between the two types of light, making it easier to spot planets and
protoplanetary discs. Credit: ESO.

www.popastro.com
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ASTRONEWS

New space strategies for
“New Space”
T

wo new reports published in
October 2016 indicate that the
concept of “New Space” – that is,
how the UK Space Sector is
developing – has well and truly
landed.
“New Space” is the label attached
to the radical shift in the Space
Sector make-up, which is looking to
exploit advances in technology
development and new sources of
funding. The aim is to push forward
rapid design, manufacturing and
deployment of small, cheap and
dispensable (or even replaceable)
satellites for an increasing variety of
applications, whilst making it
accessible to a growing number of
users worldwide.
On 27 October, the Organisation
for Economic Cooperation and
Development (OECD) published its
Space and Innovation report,
analysing in great detail the current
trends in the Space Sector and the
variety of policy responses countries
have been adopting. It suggests
three approaches for both state and
private sectors: reviewing policy in
light of new developments, direct

involvement in new (downstream)
space activities, and capturing spinoffs and technology developments.
The report optimistically predicts
that “the space sector seems to be on
the verge of a new cycle of
development”, with new scientific
breakthroughs, technological
achievements and a growing market
for space applications – and all very
beneficial to the global economy.
The key contribution of the Space
Sector to the economy is also
recognised in the European
Commission’s Space Strategy for
Europe, published on 26 October. It
sets out ways in which the EU seeks
to boost growth in the sector and
how knowledge spill overs in other
domains, through flagship
programmes such as Galileo
(satellite navigation) and Copernicus
(satellite imaging), science and
infrastructure investment, and
financial support for start-ups and
spin-offs based on space-related
technologies.
Elżbieta Bieńkowska,
Commissioner for Internal Market,
Industry, Entrepreneurship and

SMEs, noted that although “Space is
a key industrial sector in Europe's
economy, and a strategic asset
supporting Europe's autonomy of
action at the global stage [...], it
needs more entrepreneurs and more
private investment if it is to stay
ahead of the curve.” This can only be
achieved through public and private
sectors working together and pulling
the (financial) weight.
Of course, these are long-term
strategies and it is unclear in what
way the UK Government will pursue
them, though UK leadership in this
area has been very strong in the
past. In fact, UK National Space
Policy, last updated in December
2015, is very much at the heart of
the current OECD and EU thinking;
however, the changing global
context, in particular the role of the
UK in European affairs, may well
jeopardise our hard-earned position
of global leadership in the Space
Industry.
We may have to wait until next
year’s UK Space Conference, this
time in Manchester, to measure the
strength of the new Government’s
commitment to the sector and global
partners’ reaction to our changing
position in the world.
Matjaz Vidmar is a PhD student
based at The University of
Edinburgh / Royal Observatory
Edinburgh, researching Innovation
in the Space Sector. For more
information about his work see:
www.roe.ac.uk/~vidmar.

Links for further information:
UK Government, National Space
Policy:
www.gov.uk/government/publication
s/national-space-policy
UK Space Conference 2017:
ukspace2017.co.uk/

▲ Credit: ESA-P. Carril
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Q&A WITH CHRIS LINTOTT
Professor Chris Lintott, talks to Amanda Doyle about
starting Galaxy Zoo, the contribution citizen science makes to
research and presenting Sky at Night.

Q

When you started the
Galaxy Zoo and the
Zooniverse, were you
expecting it to be so
successful?

No. We had no idea what we were
doing. It was supposed to be a nice
quiet side project. I'd grown up as an
amateur astronomer so the idea was
that we'd create Galaxy Zoo and maybe
I'd talk to an astronomy society and
maybe 50 people would do 50
classifications each. We estimated in
2007 that by 2012 we might have gone
through a million galaxies once each –
we did that in the first three hours. So
it's completely unexpected and I
remember sitting there wondering
what on Earth we'd done. Mainly I
think that was a lack of optimism.
What I'd missed was that even people
who aren't already interested in
astronomy wanted to make a
contribution to science and the idea
that they could do something useful
was very exciting. So once you've
realised that people are generally good
and happy to help then perhaps it's not
so unexpected.

Q

How important is citizen
science to professional
research and how much
of it have you used?

We won't launch projects that don't get
used so we test our projects to make
sure that they're useful. There have
been more than 120 papers published
using the results of Zooniverse
projects, most of them in astronomy
which is excellent. But I think the real
importance is that it allows us to pay
attention to the weird and the unusual.
We got quite good as astronomers at
dealing with big surveys and big
datasets and studying normal galaxies,
normal stars, normal planets – but
there's an old fashioned version of
astronomy that's still very useful
which is to find the unusual object and
use that to tell you about the Universe.
With citizen science we can pay
attention to every image and every
object. Then we have volunteers who
are good at highlighting those things,
as well as just sorting through the bulk
of data; finding the serendipitous has
been really good. Things like Hanny's
January - February 2017

Voorwerp – which is a gas cloud
energised by a black hole – or the
recent “WTF star” which is the star
with a ridiculous series of transits
which make no sense whatsoever, but
which some people think might be an
alien “megastructure”. Whatever that
is – I'm not convinced! But
nevertheless it's a sign of how unusual
the thing is that people are reaching to
those explanations. And no one would
have paid any attention to that
without volunteers looking at it.

Q

What does your own
research involve? Are
you just using the data
from Galaxy Zoo?

My own research uses data from
Galaxy Zoo and I'm particularly
interested in what astronomers have
started to call secular evolution, which
is a terrible name for what happens to
galaxies when they haven't had a
merger. When I was growing up and
maybe even as recently as 5-10 years
ago, the textbook story was that there
were mergers between galaxies – these
beautiful fireworks displays – and
that's what influenced the future of the
galaxy. Actually most of the stars are
not born in big major mergers and
certainly in the local Universe it's not
those mergers that are determining
the galaxies that we get. We're trying
to look at how more subtle processes
work. For example, there's a set of
galaxies in Galaxy Zoo which are disc
galaxies but which have no bulge at
the centre. So if you think of the Milky
Way as two fried eggs, there's no yoke
here. And that's exciting because these
galaxies are basically guaranteed
merger free. If you had any sort of big
merger you would have ended up with
a bulge. These are a test case for what
can happen to a galaxy. So we've been
studying those and we've got some
time on the Hubble Space Telescope to
follow up on a sample of these things
which is really exciting.

Q

What was it like to go
from watching the Sky at
Night to presenting it?

It seems like it happened gradually. I
grew up watching it – actually I grew
up watching videos of the Sky at Night
www.popastro.com

▲ Image courtesy Chris Lintott.
Credit: Sky at Night magazine.

in our school astronomy club. We'd
come in the next day and watch it at
lunch time. And then to find myself
presenting has been an enormous
privilege. I think it's a very unusual
show in that we try and present what's
happening in astronomy as simply as
possible without losing track of the fact
that we're reporting on the cutting
edge stuff – the real debate that's
going on. So I think having watched it
I have quite a good sense of what that
is. I'm not really answering your
questions because it's very hard to
describe. I still find it surreal that
anyone out there is watching. You
know I actually feel like I'm still
watching it, it's just that I get to ask
questions, I get to talk to these
wonderful people, and I get to be in
amazing places.

Q

Do you still get much
time for amateur
astronomy?

I do the world's least serious amateur
astronomy. I have a 6” reflector which
has no drive, and I've never used it for
astroimaging and I'm not going to. The
rest of my life is staring at the laptop
screen but when it's clear I'll be
outside normally looking at the Orion
Nebula if it's winter or just scanning
aimlessly along the Milky Way in the
summer. So I do very casual amateur
astronomer. It's a nice reminder of why
all of this is interesting – the fact that
it's also beautiful.
Popular Astronomy 9
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TELESCOPE TOPICS
IAN MORISON explains
aspects of instruments and observing

Astronomy books, software and websites that
will help you enjoy the night sky.
Star Atlases

A

classic, large scale, atlas is Will Tirion’s
Sky Atlas 2000 (2nd Edition). This can be
obtained second-hand for ~£64 (~£150 new).
A smaller version, also by Tirion, is The
Cambridge Star Atlas (4th Edition) that can
be obtained new for ~£25. However, there is
no doubt that the best, by far, is the new
Interstellarium Deep Sky Atlas by Stoyan and
Schurig (CUP). This contains 113 charts
showing stars down to +9.5 magnitudes with
clusters, galaxies and nebulae shown in
colour. The size and saturation of the font for
each object indicates what sized telescope (4,
8 and 12-inch) could be used to observe them
visually. The cost is now ~£60.
A wonderful photographic star atlas, The
▲ The transparent overlay over the Leo Image in The Grand Atlas of the
Great Atlas of the Stars by Serge Brunier,
Stars. Credit: Bordas.
includes star fields taken by Akira Fujii and
uses transparent overlays to highlight objects
within the field. This can be bought secondhand for ~£25 (new £131!) and I urge you to buy one. A small section is shown in Figure 1. A more modern
photographic star atlas is The Cambridge Photographic Atlas of the Stars by Axel Mellinger and Ronald Stoyan
which is available new for ~£40. The star fields are wonderful but not so “artistic” as those taken by Akira Fujii.

1

Books relating to observing the night sky

A

wonderful, and low cost (~£10), beginner’s guide to what can be seen in the heavens has been written by Robin
Scagell, our SPA vice president. Titled Philip’s Night Sky Atlas, it includes star charts by Will Tirion along
with photo-realistic versions of the same regions and four excellent (one for each quadrant) lunar charts. There are
sections on each of the major constellations and the objects to be seen within them, and guides to observing the
planets. Also, no beginner should be without Turn Left at Orion by Guy Consolmagno (the Pope’s astronomer) which
describes one hundred objects to observe with binoculars or a small telescope. It can be purchased from £16 new.
Two of its charts are shown in Figure 2.

2

▼ Two of the M42 diagrams in Turn Left at Orion along with the author’s image. Credit: CUP/Ian Morison.
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TELESCOPE TOPICS
The Messier Catalogue is covered by many books. A most
impressive book, with wonderful large scale images, is Atlas of the
Messier Objects by Ronald Stoyan (CUP). It is available used from
~£33. A further excellent book also published by CUP is Deep Sky
Companions: The Messier Objects by Stephen James O’Meara. He
has also written further books in this series: The Caldwell Objects,
The Secret Deep, Hidden Treasures and Southern Gems. All are
well worth buying. A slim, but excellent book, worth tracking down
is The Messier Album: An Observer’s Handbook by John H. Mallas
(who produced the text and drawings using a 4-inch refractor) and
Evered Kreimer (who took the photographs using a 12.5-inch
reflector). This can be obtained second-hand from ~£22. It includes
a biography of Messier and a copy of his original catalogue (in
French!) and gives an excellent feel of what we can expect to
observe ourselves. A final excellent book is Messier’s Nebulae and
Star Clusters by Kenneth Glyn Jones – £44 in paperback.

3

▲ A comparison of the Virtual Moon Atlas chart
and the author’s image of the first quarter Moon.
Credit:Virtual Moon Atlas/Ian Morison.

Lunar atlases and books

A

classic, hand drawn, lunar atlas is the Atlas of the Moon by Antonin Rükl. It is well worth seeking out a secondhand copy. (New copies are VERY expensive!) A superb photographic atlas is the 21st Century Atlas of the Moon
by Wood and Collins. This is ~£25 from Amazon but may be found for less. The large scale Times Atlas of the Moon
is based on the Lunar Surveyor images and charted by the US Air Force. This is the highest resolution lunar chart
available and can be bought second-hand for ~£64.
A classic book with excellent descriptions of lunar craters and features is The Moon by Wilkins and Moore. It
includes very detailed maps drawn by Wilkins. This can sometimes be found second-hand but is now quite rare.

Astronomical software

T

he classic, free, planetarium program is Stellarium which has much to
commend it. It is available for Linux, Mac and Windows computers and
includes 600,000 stars. I actually prefer Sky Safari Plus which costs about £10
but is only currently available for Mac computers and iOS and Android tablets
and phones. My Mac version is used to control my telescope mount through a
“SkyFi” wi-fi link and automatically downloads ephemerides for comets so
making them easy to locate. There is a “Pro” version which includes 12 million
stars and 740,000 galaxies! To keep track on the Moon’s phases and surface
features, an excellent free program is the Virtual Moon Atlas:
sourceforge.net/projects/virtualmoon/. A comparison of its chart and the
author’s image at the same lunar phase is shown in Figure 3.
A very useful program for imagers is the Field of View Calculator found at
astronomy.tools/calculators/field_of_view/. This allows one to select a very wide
variety of telescopes and cameras and shows the field of view that will be seen
relating to many astronomical objects. Figure 4 shows the field of view that
would be achieved when using an 8-inch, f/4, Newtonian and an 8 Megapixel
CCD camera when used to observe the Leo Cluster of galaxies.

4

▲ The screen display produced by
the Field of View Calculator when
the Leo Triplet is chosen to be
observed with an 8-inch Newtonian
and CCD camera.
Credit:Astronomy Tools.

Websites

M

y own Night Sky page www.jb.man.ac.uk/astronomy/nightsky/ is as probably as good as any and describes
what there is to see each month, with details of the planets and constellations that are best seen along with a
list of “Highlights”. The Sky & Telescope page written by Alan MacRobert gives details on a weekly basis:
www.skyandtelescope.com/observing/sky-at-a-glance/. The National Schools’ Observatory gives star charts for each
night at www.schoolsobservatory.org.uk/astro/esm/nightsky.
An excellent website to follow events relating to the Sun, Aurora and comets is spaceweather.com/. A further Sky
& Telescope page, www.skyandtelescope.com/online-gallery/planet-pictures/, posts images taken by readers of the
planets and is well worth following.
January - February 2017
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AMATEUR SCENE
PETER WADE’S round up of
local astronomical society news and events

Irish society selection
T

he island of Ireland has a
wealth of astronomical
societies, several spanning the
border between the UK and the
Republic.
The Irish Astronomical Society
(IAS, www.irishastrosoc.org) formed
in 1937 and claims to be Ireland's
longest running astronomical
society. Based in Dublin, it produces
a quarterly magazine Orbit as well
as an annual almanac Sky-High.
Formal meetings are held at Ely
House, though the society also has
an informal Dublin Sidewalk
Astronomers group which has
operated since 1989.
North of the border, the Irish
Astronomical Association (IAA,
www.irishastro.org.uk) has a
membership of over 200 drawn from
across the UK and Ireland. Lecture
meetings are held at Queen's
University in Belfast, alongside an
observing programme which pairs
up experienced observers and
beginners.
Along with the IAS and the Irish
Federation of Astronomical Societies
(IFAS) , IAA members contributed
pictures to a summer exhibition last
year, Images of Starlight, in
Belfast's Linen Hall Library. IAA
members are also to be found
supporting Ireland's annual cycle of
star parties: Cosmos in Athlone,

▲ Skellig star party 2016. Credit: Pete Williamson FRAS.

Dunsink Observatory, Skellig in
County Kerry and the Mayo Dark
Sky Festival.
Astronomy Ireland
(www.astronomy.ie) is one of the
country's newer societies.
Forthcoming events include a New
Year lecture, participating at the
Young Scientist Exhibition, evening
classes, public lectures, Jupiter
watches, Sun watches, the annual
national Perseid watch and the
Star-B-Q at Roundwood in County
Wicklow, described as “Ireland's
biggest star party”.
Galway Astronomy Club holds
observing nights at the Westwood
House Hotel, Moon Fests on Salthill
promenade and back to basics

workshops. Their website
(www.galwayastronomyclub.ie) has
a good beginners section with tips
on finding your way around the sky,
books, binoculars, equipment,
YouTube resources and astronomy
apps.
The Northern Ireland Amateur
Astronomy Society (NIAAS) has
grown from the East Antrim AS
(hence its web address of
www.eaas.co.uk) which originally
formed in 1997. Meetings are held
at Ballyclare High School and, as
well as lectures, activities include
observing events, barbecues and
public involvement events. The
NIAAS's magazine Azimuth is
produced every other month.

ASH members put to the test

M

embers of the Astronomical Society of Haringey
(ASH) have been put through their astronomical
paces with a quiz set by society Treasurer, Kyri
Vaskou. One letter from each answer spells out the
name of a well-known part of a winter/spring
constellation.
For those who want to pit their wits against the ASH
members, the clues were as follows: a University of
Manchester TV astronomer; the second man to walk
on the Moon; the Chinese lunar rover; an ex-planet
beyond Neptune; constellation containing X-1; a 111 m
rocket; the creator of the Jodrell Bank radio telescope;
the colour of the hottest stars; the star closest to the N
12 Popular Astronomy

celestial pole; and Saturn's largest moon.
The quiz looks set to become a regular feature of
ASH's newsletter, 2002. A follow-up Astronomical
Question Time gave clues to an object to be found at
the heart of our Galaxy. Again, the object was revealed
with one letter from each answer.
The clues were: the opposite of Australis; the
Edmond whose name is given to our most famous
comet; a minor planet; the closest planet to the Sun;
The Sky at Night's longest-serving presenter; the "Big
Eye" telescope at Mount Palomar; Mars' larger moon;
Earth's radiation belts; and the constellation
containing Castor and Pollux.

www.popastro.com
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AMATEUR SCENE
Points mean prizes
O

rwell Astronomical Society has been running a
Member of the Year scheme in which members are
awarded points for helping run society events or in
promoting the society. Leading a workshop resulted in
the award of 20 points, helping at an outreach event 10
points, introducing a new member 5 points and writing
a newsletter article 3 points.

Out and
about
T

he speakers at forthcoming
meetings of Liverpool AS
are Melanie Davies with The
Pleiades on 20 January and Dr
Allan Chapman on 24 February.
The meetings start at 19:00 in
the Quaker Meeting House,
School Lane, Liverpool.

C

ardiff AS welcome Marc
Delany with his
Introduction to Practical
Astronomy (5 January), Dr Jana
Horak from the National
Museum of Wales on Meteorites
and Impactites (19 January),
Phillip Wallace on Project Orion
(2 February) and Prof Hayley
Gomez on Space dust (16
February). Meetings are held in
the Physics and Astronomy
Department of Cardiff
University. For details visit
www.cardiff-astronomicalsociety.co.uk.

T

he Federation of
Astronomical Societies held
its 2016 Annual Convention at
the University of Birmingham in
October.

Write to

Amateur Scene
If you would like your society’s
activities (past, present or future)
mentioned in these pages of
Popular Astronomy, write to:
Peter Wade: 24 Manor Grove,
Morecambe, LA3 1JA
or email pwade6@gmail.com
January - February 2017

The Member of the Year scheme ran up to the end of
August with points translating into prizes, in this case a
year's free membership. The winner was Bill Barton
with an amazing 196 points, well ahead of his nearest
rivals Alan Smith and Mike Nicholls. The race is
already on for this year's prize!

On the trail of D. E. Benson

I

n the September-October
Amateur Scene I asked if
anyone could help Gerard
Gilligan in his quest for
information about D. E. Benson
and his pamphlet The Making of
a Speculum.
Tony Kinder, a past Director of
the Historical Section of the
British Astronomical Association
(BAA), has been in touch with
some clues. First, we know that
Benson became a member of the
BAA in 1894 and that his address
was given as Queenwood,
Lansdowne Road, Southport.
Census returns reveal that he
was born in Manchester in 1860

and that his employment in 1901
was described as both engineer
and laundry proprietor. The
following census in 1911 describes
him simply as a laundry
proprietor. Benson died in 1937.
As to Benson's pamphlet, Tony
is certain no copy lies
undiscovered in the BAA Library.
However, he suggests a copy may
yet be found in the collection of
the Royal Astronomical Society.
Gerard Gilligan has meanwhile
been in touch with news of
Benson's photographic exploits
and his attempt to repeatedly
photograph the Moon over the
course of a month.

A society in numbers

M

exborough and Swinton AS
(M&S AS) will give a warm
Yorkshire welcome in March to the
latest of the Back to Basics
workshops arranged around the
country by the British Astronomical
Association.
The society was formed in 1978
and quickly grew, moving into its
current meeting place in Swinton
Working Men's Club in 1980.
M&S AS's activities are
summarised in numbers in the
society's annual report: 46 members,
55 meetings, 16 guest speakers, and
45 community and access events
reaching 983 members of the public.
Outreach events have been held in
partnership with the RSPB, Friends
of Clifton Park, and Thrybergh
Country Park, with community
www.popastro.com

access events including viewing
evenings and summer solar viewing.
M&S AS has also supported large
national events such as National
Astronomy Week, National Science
and Engineering Week and the
International Year of Astronomy.
M&S AS's JA Jones Hoober
Observatory opened in 1993 and
stands on a site rented from
Yorkshire Water. Fundraising
included a sponsored swim along the
length of Lake Windermere. The
swim on a freezing November day
raised a much needed £400 for the
observatory.
To find out more about
Mexborough and Swinton AS visit
their website at msas.org.uk which
has full details of their programme
of meetings.
Popular Astronomy 13
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The jewels
of Perseus
Martin Griffiths describes the
wonders that can be seen in the
constellation of Perseus.

T

he constellation of Perseus is instantly recognisable
and can be seen from the UK for an appreciable
part of the year as much of the group is circumpolar.
The constellation is representative of the eternal story
of triumph over adversity that features in many Greek
plays of the classical period. Perseus was the son of Zeus
by the princess Danae and was fated to go through
many adventures, including the killing of Medusa the
Gorgon and Cetus the sea monster, to finally get the girl
at the end of the story. All the characters in the Perseus
legend are with him in the sky as constellations in their
own right; Andromeda, Cassiopeia, Cepheus, Cetus and
the winged horse Pegasus.
Perseus is one of the truly great constellations as far
as the observer is concerned. Lying along the Milky
Way, the astronomer is guaranteed a feast of objects to
delight and inspire, and that is what Perseus has in
abundance. His figure sweeps along the galactic plane;
sword held high, feet firmly planted, it is easy to see the
pattern of stars as none other than a heroic figure. The
primary star of the constellation, Mirphak, is part of a
large cluster of relatively nearby stars that are a stellar
association called the alpha (α) Persei moving group or
Melotte 20, a wonderful sight in binoculars, as the
companions are mostly bright B-type stars numbering
over 40 in a scattered little field. Melotte 20 is between
550 and 650 light years away so the stars making up
this group are very bright giants. Mirphak itself is an Ftype yellow-white star and is classed under the
▼ The Double Cluster NGC 869 and NGC 884.
Credit: Martin Griffiths.
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▲ Perseus constellation map. Credit: Torsten Bronger.

Morgan-Keenan-Kellman (MKK) system as class Ib
meaning that it is amongst the most luminous
supergiant stars in the sky.
Follow the upraised arm of Perseus along the Milky
Way to a misty spot of diffuse light midway between
Perseus and Cassiopeia, and you will be rewarded with
the most exquisite star cluster in the whole heavens, or
more appropriately, two clusters. This is the famous
“Sword Handle”; NGC 869 and NGC 884, commonly
known as Caldwell 14 too. The clusters are bursting
with stars, containing over 1000 in two different
groupings. Despite their extreme distance of 7,500 light
years the two groups are easily visible in binoculars and
small telescopes where the sight is awe-inspiring; a
starfield dripping with stardust and chains and
patterns of all descriptions. There are more than 300
blue supergiants in the clusters and together they have
a mass close to 20,000 times that of the Sun, hinting at
a massive halo of stars that just cannot be seen due to
the enormous distance.
The objects were first described by Hipparchus of
Rhodes in 130 BC as a mist patch in the heavens though
it was William Herschel who catalogued them as two
separate entities. Words fail to describe this tiny part of
our galactic home; it is a veritable jewel box of stellar
bodies in such profusion as to stagger the imagination.
If this is the only thing you will ever see through a
telescope, then it is no exaggeration to say you will
remember the sight for the rest of your days.
Messier must have thought them so obvious as to be
not worth mentioning, an odd thing to do when he
catalogued the Pleiades as M45, but he did not miss out
on another showpiece cluster that now bears his stamp,
M34. This cluster is approximately the size of the full
Moon, containing 50 stars of 6th-10th magnitude in a
rich field that is easily visible in binoculars. Messier 34
lies over 1,500 light years away and contains over 400
stars of which the above brightest 30-50 can be seen in
small telescopes. Astrophysical studies of Messier 34
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▼ Star Cluster NGC 1245. Credit: Deep Sky Survey 2,
copyright 1993-1995 by the California Institute of Technology..

have revealed at least 19 white dwarf stars, indicating
that the cluster must be close to one billion years old
and once contained stars that were 5 or 6 times larger
than the Sun that evolved quickly and became planetary
nebulae. Today no such object graces the stars of M34
but in future years it may be worth keeping an eye on
the system for protoplanetary nebulae.
If you follow a line from Algol, back up to α Persei, you
will encounter a rich field of stars that steadily
agglomerate into a small but interesting cluster of 30 or
so stars called NGC 1245. Discovered by William
Herschel in 1786, it has over 200 members and can be
seen in 10 x 50 binoculars. The field is worth regular
exploration as several bright novae have occurred here
in the past, and may readily do so at any time again, so
keep an eye on it! NGC 1245 is at the amazing distance
of 9,800 light years so its members must be bright
giants.
Where the eastern arm of Perseus curves around,
there are several interesting star clusters worth
observing. The finest of these is NGC 1528, a small
cluster of 40 bright stars just above the curve of the
arm. This group is again relatively distant at 2,500 light
years but it has an integrated magnitude of +7.5,
making it an easy object for binoculars, although the
view through a telescope is more rewarding. William
Herschel discovered this cluster and the relatively
closeby cluster, NGC 1545 in 1790. NGC 1545, at a
distance of 2,350 light years is a small but rich little
asterism of 20 stars that is worth taking the trouble to
find and its brightest member is an orange K5 III
supergiant that can be seen as a coloured star in
▼ Star Cluster NGC 957 showing the stars making the
shape of the Greek letter lambda. Credit: Deep Sky
Survey 2, copyright 1993-1995 by the California
Institute of Technology.

binoculars shining at magnitude +7.8.
Returning to the rich area of the Milky Way around
the double cluster, the observer can spot just to the east
of the two groups a smaller, dimmer collection of stars
that melt into the starry background. This is the star
cluster NGC 957. Discovered in 1831 by John Herschel,
the group lying at a distance of almost 6,000 light years
and shines with an integrated magnitude of +8.1.
Telescopes reveal about 20 stars surrounded by a faint
halo of starry points that flow into the Milky Way in a
pattern that at first sight seems rather scattered until
one becomes accustomed to looking at the group where a
roughly rectangular outline to the object can be
perceived. Visually, the brightest stars make out a little
letter – the Greek lowercase lambda (λ) – that should be
easy to spot as can be seen, in the image below left.
Not far away to the south east is the tiny little cluster
Trumpler 2 which is marked on Sky Atlas 2000 and is
surprisingly bright at magnitude +6.1. Some observers
even report being able to see this tiny knot of stars with
the naked eye but I find that binoculars or a small
telescope bring out the stark beauty of its few stars.
▼ Star Cluster Trumpler 2. Credit: Deep Sky Survey 2,
copyright 1993-1995 by the California Institute of Technology.

Trumpler 2 is 2,000 light years away and has a lovely
orange red K III star at the centre of its scattered group.
Perseus contains some beautiful star clusters and
nebulae, but the nebulae are generally faint and
indistinct whereas its star clusters shine out against the
background of the Milky Way like studded diamonds
against a silvery backdrop.
Additional star clusters that are worthy of interest are
NGC 744, NGC 1220, NGC 1342 and NGC 1513, though
it is so tempting to cross the border into Cassiopeia and
Camelopardalis to seek out other star clusters of the
Perseus arm of our galactic home. Nevertheless, one can
look forward to enjoying some of these jewels almost all
year round, so I hope this brief taster will whet your
appetite for the jewels of this superb constellation.
Martin Griffiths is an enthusiastic science
communicator, writer and professional astronomer. He is
Director of the Brecon Beacons Observatory, a Dark Sky
Ambassador for the Brecon Beacons National Park, a
committee member of the International Dark Sky Reserve
Steering Groups of Snowdonia and Brecon Beacons
National Parks and a science presenter and consultant
for Dark Sky Wales.
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Come to COAA

COAA is the wellknown astronomy holiday centre in the Algarve region of
southern Portugal. As well as providing superb food and accommodation,
at COAA we will help you to use our telescopes to make visual observations
or to take your own memorable astrophotographs or CCD images. The
telescopes at COAA include domemounted 0.3m and 0.5m reflectors,
some of the largest in this part of the world.
Why not combine a family holiday with some exciting astronomy? The
Algarve is a popular holiday destination for all the family and COAA is only
a short drive from the beach. The records indicate that the Algarve is the
sunniest corner of Europe and temperatures average 10°C warmer than
Britain.
Bed and breakfast at COAA costs €39.00 per person per night with
discounts of up to 25% for families or groups of four people. Phone, write,
fax or email us for our free colour brochure which will provide you with many
more reasons to…

“Come to COAA!”
COAA, sítio do Poio, 8500149 Portimão, Portugal
Tel: 00 351 282 471529
Email: bookings@coaa.co.uk
Internet home page: http://www.coaa.co.uk
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CITIZEN SCIENCE
ALICE SHEPPARD presents
public participation in space research

Science,
art and
space
junk
M

◄ Representation of
known satellites and
objects orbiting Earth.
Credit: ESA.

y workplace recently held a citizen science event at
which one of the speakers told us that during the
Renaissance, art and science flourished together – and that
he considers the same to be happening today.
This is the case for Project Adrift, an interactive art
project on space junk. Its producers, Cath LeCouteur and
Nick Ryan, want to raise awareness of the problem of
orbital debris. A cloud of 170 million-plus objects, including
dead satellites, pieces of spacecraft and equipment left over
from losses and explosion, now circles the Earth – silent,
small and sometimes deadly. The International Space
Station regularly manoeuvres to avoid them, and ESA’s
Sentinal 1A satellite’s solar panels were impacted in 2016.
LeCouteur, an award-winning short filmmaker, has made
a documentary about orbital debris which you can watch at
projectadrift.co.uk. From here you can also “adopt” three
well-known pieces of debris on Twitter: @VanguardAdrift,
@FengyunAdrift and @SuitSatAdrift. These are able to tell
you their location, their speed, facts about themselves and
how they came to be there. Artificial intelligence will enable
them to reply to your tweets with status reports. But
beyond these technical achievements, LeCouteur is
fascinated by the emotions that orbital debris can evoke:
awe, fear, loneliness, even love? They are human-made, yet
out of our control, and making it harder rather than easier
for us to enter space.
Ryan, meanwhile, is developing a type of citizen art,
starting from open databases which track the movements of
orbital debris. Tracking these objects is not easy, explains
Alice Gorman, a space archaeologist and space junk expert,
who thinks Project Adrift is “wonderful”. Space junk does
not necessarily stay where we leave it. If low enough, it will
be dragged down by our atmosphere and hopefully burn up
– though not always (on her blog, Zoharesque, Gorman has
a list of actions to keep safe and scientific should orbital
debris come blazing down from the sky near you). Higher
up, it can drift, or its orbit become erratic. It may bounce in
and out of Lagrange points between the Earth and Moon, or
disappear altogether.
Still, several databases are publicly available, and Ryan
and LeCouteur used celestrak.com and celestrak.com/satcat
to create an Orbital Mechanic Simulator to predict where
thousands of objects will be at a given time. (Gorman also
January - February 2017

recommends heavens-above.com.) Sadly, the Orbital
Mechanic Simulator is too heavyweight to be made publicly
available – but Ryan, an audio specialist and composer, is
representing the objects with sound. And this is where you
can help.
Ryan asks the public to send in objects that remind them
of space junk. It could be something shiny, poetic, or as
ordinary as clothing. He too is interested in the enigmatic,
the inexplicable emotions, raised by space junk and by
sound. And when he has 1,500 items, he will attach a
contact microphone to each and drag them along a hard
surface. The sound each makes will represent a piece of
orbital debris. Ryan has a 1.5 m cylinder with 1,500 grooves
(large for low sounds and large pieces of space junk; small
for high sounds and small pieces). You will be able to tune
in and every time a piece of orbital debris passes overhead,
you will hear one of the sounds, a sound chosen out of 1,500
to represent that piece.
Project Adrift’s art is not direct representation, but it will
certainly be evocative, and, being art, it is intended to
involve and to drive action. I asked Alice Gorman what
action citizens can take about space junk.
First, you can join the several citizens observing it, and
there is an amateur tracking station called SatTrackCam
Leiden. Second, we can pressure governments and both
private and public space organisations to clear up their
mess. Although ESA, NASA and the UN have all published
guidelines about space junk, as many as 40% of missions
ignore these due to cost and a lack of policing.
“Historically, space has been seen as the very last frontier,
ripe for colonial conquest,” Gorman wrote for The
Conversation in April 2013. “Just as on Earth, the
motivations for colonisation are not just about curiosity, or
an ‘urge to explore’, but about finding new resources to
exploit for terrestrial markets. The unstated rationale
behind this draws heavily on Western anthropocentric ideas
of the mastery of creation — the assumption that the nonhuman world is there for our use. This instrumental view is
still very prevalent in the way the space industry justifies
its activities.”
Alice Sheppard has been involved with citizen science for
9 years, first running the Galaxy Zoo discussion forum and
now working at UCL's Extreme Citizen Science department.
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▼ Planisphere from
Astronomicum Caesarium
(Petrus Apianus) c.1540.
Credit: Royal Astronomical
Society.

The origins
of popular
astronomy
Dr Allan Chapman tells us the
history of how astronomy
became popular.

I

t is impossible to say when an
interest in “popular astronomy”
began, for a knowledge of the
constellations, seasons, and the
motions of the astronomical bodies
goes back to Stonehenge and
beyond. Geoffrey Chaucer’s
Canterbury Tales (c. 1381) take it
that the reader knows the basic
features of the sky, as do
Shakespeare’s plays. Then in the
16th and 17th centuries, popular

printed astrological almanacs first
brought the basics of Ptolemy’s
Earth-centred cosmos before a mass
readership. A readership that
included shepherds, milk-maids,
and working people – indeed,
anyone who, by 1600, was
sufficiently lettered to be able to
read the English Bible, and who had
a few pennies to spare.
One of the first social groups to
take astronomy to heart was

▼ Illuminated illustration of the Ptolemaic geocentric conception of the Universe
by Portuguese cosmographer and cartographer Bartolomeu. From his work
Cosmographia, made in France, 1568. Credit: Bartolomeu Velho/Public Domain.

18 Popular Astronomy
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Anglican clergymen, especially after
about 1660. These men were welleducated, had some spare cash and
leisure time, and often took a delight
in using and owning telescopes,
accurate clocks, quadrants, and
other scientific instruments. They
observed and timed eclipses and star
transits, studied the surface of the
Moon and planets, monitored the
appearance of comets, and
frequently ran a local time service;
their instruments determining the
time at which to set the parish
church clock. Lots of these
gentlemen survive in the historical
record, such as the Revds. Mr
Walton and Mr Burgess of
Waddesdon near Aylesbury, who
were giving popular astronomy
classes to working people in the
1850s.
It was one such serious amateur
astronomer who became the
astronomical ancestor of the late Sir
Patrick Moore. This was the Revd.
Thomas William Webb, Vicar of
Hardwicke, a rural parish on the
border between Herefordshire and
South Wales. Thomas Webb already
had a passion for astronomy when
he was an undergraduate at
Magdalen College, Oxford, in the
1820s, and would go on to be the
inspiration of countless amateur
January - February 2017
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▲ T. W. Webb, from the coverplate in the
1917 edition of Celestial Objects for Common
Telescopes. Credit: T.W Webb/Public Domain.

astronomers.
Although a wealthy man in his
own right, Thomas Webb was not
especially drawn to high-level
“Grand Amateur” fundamental
astronomical research into
planetary dynamics or cosmology.
Instead, what he enjoyed was
observing, and delighting in, the
sheer glory and beauty of the night
sky, using relatively modest
instruments, and encouraging
others to do so as well. Needless to
say, he knew the night sky like the
back of his hand, and was fully
informed of all the mathematical
theory that lay behind contemporary
research, which made him an ideal
popular astronomical communicator.
Webb’s Celestial Objects for
Common Telescopes (1859) was
destined to become the touchstone of
the new generation of Victorian
popular astronomers. It told you all
you needed to know about how to get
started, complete with star and
Moon maps, detailed discussions of
the constellations, double, coloured,
and variable stars of especial note,
“nebulae” and where to find them,
Right Ascensions, Declinations,
planets, asteroids, comets, and so
on.
It says something about the cost of
astronomical-quality refracting
telescopes of that time, however,
January - February 2017

that the “common telescopes”
referred to by Webb – three- or fourinch refractors of five feet focal
length – would cost at least £25
apiece second-hand, or about six
months’ wages for a working man.
On the other hand, one might make
an instrument. Webb also became
the great advocate of what would be
the “standard” amateur’s telescope:
the six- to nine-inch-aperture
silvered glass Newtonian reflector.
One such reflector was made for
Webb around 1860 by George With,
a schoolmaster of Hereford and a
pioneer and advocate of the new
silver-on-glass mirror reflecting
telescope. Now all of a sudden, by
the late 1850s, it was possible for
skilful amateur astronomers to buy
a piece of thick plate glass for a few
shillings, and then figure it into a
parabolic mirror, silver it, build a
wooden stand – and begin to work
their way across the night sky! The
English Mechanic magazine after
1865 began to carry all manner of
advice and practical tips for aspiring
telescope makers, while Captain
William Noble would come to write
regular articles on popular
astronomy.
But just like Sir Patrick Moore, the
Revd. Thomas Webb had all kinds of
people writing to him about
astronomy and seeking practical
advice. His Celestial Objects became
a best-seller, and his astronomical
protégé and clerical colleague, the
Revd. Theodore H. E. C. Espin,
revised and edited a sixth edition in
1917.
Webb certainly gave lectures on
astronomy, but the man who came
to epitomise “popular astronomy” in
the late Victorian and Edwardian

age was that colourful Irishman Sir
Robert Stawell Ball. The world was
moving fast by 1870, with railways,
electric telegraphs, photography,
and mass-circulating newspapers,
magazines, and books, and with it, a
new breed of popular lecturers were
beginning to make a good living
from fee-paying astronomy “shows”.
Sir Robert Ball was born into a
well-to-do Dublin professional
family, and was both a student, then
Andrews Professor of Astronomy, at
the prestigious Trinity College
Dublin. In addition to being Director
of the Dunsink Observatory, Dublin,
and a fine astronomical observer,
Ball had a genius for teaching: not
only the high-level teaching of the
University, but also popular
astronomy.
England’s rapidly-growing
population by the 1870s craved both
entertainment and easily-digestible
information on interesting topics –
and Ball could supply both. New
educational technology also was
becoming available. The electric-arc
light source, for example, now made
it possible for a “magic lantern” slide
projector to throw a bright image
onto a screen from 100 feet away
across a large theatre. Glassnegative photography, therefore,
enabled a popular lecturer like Ball
to delight a packed theatre
auditorium with a detailed image of
the Moon, or Saturn, that was ten
feet across! Breath-taking stuff,
indeed, for an audience paying a few
pennies per head at the box office.
When not teaching and
researching in Dublin, and later
Cambridge, Ball undertook lecture
tours around Great Britain, and by
1884, Canada and the USA, as fast,

► Revd. Thomas William Webb's 9.25-inch
aperture reflector from the mid-1860s.
Its silver-on-glass mirror was
made for Webb by George Henry With,
a Hereford schoolmaster.
The mount was known as a ‘Berthon
Equestrian Equatorial’, deriving from its
inventor, the Revd. Edward Lyon Berthon,
and called ‘equestrian’ from the pair of
heavy counterweights which resembled
riding stirrups. The instrument rotated
around a metal plate so that the axis was
in the equatorial plane.
The drawing is by the author; Allan
Chapman.

www.popastro.com

Popular Astronomy 19

PA_Jan2017_Final_MB:Pa Sept2016 30/11/2016 16:25 Page 20

▲ Robert Stawell Ball.
Credit: W. & D. Downey.
(commons.wikimedia.org/wiki/File:Robert_St
awell_Ball.jpg),
creativecommons.org/licenses/by/4.0/legalcode

comfortable ocean liners made it
feasible to cross the Atlantic in a few
days. His travel diaries are packed
with fascinating information, such
as the new electric lighting in
American streets, telephones, and
even the luxury of electric fans and
early air-conditioning technology in
New York’s Madison Square
Theatre.
Another big star on the Victorian
popular astronomy circuit was the
Cambridge-educated RAS
“controversialist” Richard Anthony
Proctor. Unlike Ball, Proctor never
held a prestigious astronomical
appointment, and used his talents
as an astronomical promoter to
make a good living, undertaking an
Australian and global lecture tour in
1880. On this journey, he met and
clearly enchanted Sallie Duffield
Crawley, a young American widow,
who became Proctor’s second wife.
Indeed, Proctor was an early “jetset” astronomer, as he and Sallie
had homes on both sides of the
Atlantic. Yet Richard’s career was
tragically cut short in New York in
1888. He was coming from their
Florida home to take a ship to
lecture in England, caught Yellow
Fever, and died. But Sallie stepped
in, sailed to England, and delivered
all his scheduled lectures! Mary,
Proctor’s daughter from his first
marriage, became a celebrated
popular astronomer in her own
right, dying at the age of 95 in 1957.
Astronomy, trains, fast ships, and
20 Popular Astronomy

▲ Dunsink Observatory. Established in 1783. Now home to the Astronomy & Astrophysics
Section of the Dublin Institute for Advanced Studies. On the right is the main building. On
the left is the dome housing the 12-inch Grubb refractor.
Copyright JP and licensed for reuse under CC-BYcSA-2.0.

photography notwithstanding, in
1888 infectious diseases were still
the biggest killer, although Louis
Pasteur’s new germ theory of
disease would soon begin to change
that.
Proctor’s and Ball’s books are still
a pleasure to read, and like the
lectures upon which they were
based, cover all the big astronomical
issues of the day. There is, of course,
up-to-the-minute material about the
Moon, planets, and comets, but
major new discoveries in physics are
there as well, such as the new
sciences of “solar” and
“astrophysics”, in which the
spectroscope revealed all manner of
facts about the physics and
chemistry of astronomical bodies of

which no one could have dreamt in
1860.
And then, and especially following
Schiaparelli’s “discovery” of the
canals of Mars in 1877, the
possibility of life on other worlds
became another hot topic which
seized the popular imagination: just
as it does today. Then what are the
“nebulae”, how vast is the Universe,
and how far does it extend?
Fascinating, thought-provoking
subjects that must have sparked
many a conversation in the home,
the pub, the chapel, and the
workplace amongst the people of
Birmingham, Manchester,
Newcastle, and elsewhere, who piled
into the tramcars on smoky wet
February evenings to hear Sir

▼ 1877 map of Mars showing the network of lines Schiaparelli called canali.
Credit: Giovanni Schiaparelli/Public Domain.
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Robert Ball hold forth in the Town
Hall or Corn Exchange!
No doubt sped on by popular
lecturers and publications, popular
astronomy began to diversify in the
late nineteenth century, with the
formation of large amateur
astronomical societies, such as those
of Liverpool, Leeds, Belfast,
Newcastle, and Manchester. These
societies could work on many levels:
a person might join in order to learn
how he or she might make a
telescope and do serious observing;
whereas another might be an
“armchair” astronomer, who simply
enjoyed learning from the regular
lectures. Then in 1890, the British
Astronomical Association was
founded, appealing mainly to people
who were already committed
observers.
Yet what all these amateur
societies also did was provide scope
for women: to observe, sit on
councils, lecture, and write. Florence
Taylor, Mary Bacon, Mary Proctor,
and other women found their public
voices in giving talks to
astronomical societies, and some,
such as Mary Proctor, made part of
their income from it. And even if
they did not lecture, women
astronomical writers, such as Agnes
Giburne and Agnes Clerke, were
part of the astronomical scene by the
1890s.
In the twentieth century,
astronomy became ever more
popular, though ironically rarely
taught in formal school science
classes, leaving aspiring amateur
astronomers dependent upon the
societies and books for information.

By the 1930s, however, two
Cambridge scientific Knights came
to represent popular astronomy to
most people, especially in Great
Britain. And both were ideally
qualified to present the momentous
discoveries of Einstein, Edwin
Hubble, and others to popular
audiences, via books, lectures, or the
new mass media of “the wireless”, or
radio. They were Sir Arthur Stanley
Eddington, and Sir James Hopwood
Jeans.
But the Universe of the 1930s was
truly a cosmos far removed from the
steady-state, single space-time
continuum lectured upon by Ball
and Proctor. For Einstein’s General
Theory of Relativity, 1916, the
findings of the 100-inch Mt Wilson
reflector after 1917, Edwin Hubble’s
discovery of stellar red shifts and
Cepheids in the Andromeda
“nebula” (M31), 1924, and Father
Georges Lemaître’s possibly
expanding universe of 1927-30 had
shown deep space to be a very
strange place indeed.
The general public wanted to know
about this bizarre “Alice in
Wonderland” cosmology in which all
the old rules had to be changed, and
Eddington and Jeans were the two
top-flight scientists who could “get
through” to ordinary people.
Eddington’s The Nature of the
Physical World (1926) and Jeans’s
The Mysterious Universe (1930)
became worldwide best-sellers,
while by the 1930s radio had given
popular astronomy a new voice.
Radio talks on the new physics and
cosmology, and the appearance of
eminent physicists on programmes
like the Brains Trust, could
take Einstein’s and Hubble’s
ideas into the Welsh miner’s
and the Highland crofter’s
cottages, if people were inclined
to “listen in”. And while a
“proper” radio set was still very
expensive for ordinary people,
cheap “crystal sets”, assembled
on the kitchen table from parts
and instructions purchased
from the local hardware shop,
did bring BBC Radio within the
purchasing range of working
folk. (I still have my dad’s
home-made crystal set of

c.1927, though he was more into
dance bands than astronomy.)
By the early 1950s, television was
also seen as possessing immense
educative power, especially as the
televised Coronation of H.M. Queen
Elizabeth II in 1953 had inspired
many to save up and buy a family
“telly”. Yet who was there who had
the knowledge and the “flair” to
enthuse and inspire people to look at
the heavens? After trying out
various professional scientists
without much success, in April 1957
the BBC hit upon a 34-year-old exRAF officer then working as a
schoolmaster. He was not a highpowered academic physicist, but a
very experienced practical observing
amateur astronomer. He was deeply
knowledgeable, articulate, eccentric,
and utterly entertaining to watch.
He would go on to present The Sky
at Night for the next 55 years,
become a Knight, an FRS and a
global icon of popular astronomy.
His name was Sir Patrick Alfred
Caldwell Moore.
Dr Allan Chapman is a native of
Salford, Lancashire, and a historian
of astronomy and medicine at Oxford
University. He was inspired as a boy
by Sir Patrick, and used a homemade cardboard telescope on a
tripod of old broom handles to show
the Moon to school chums and
neighbours. He is the author of a
dozen books, has made several TV
documentaries, and is Honorary
President of the Society for the
History of Astronomy, the William
Herschel Society, and the Salford
Astronomical Society, along with
several others. His The Victorian
Amateur Astronomer: Independent
Astronomical Research in Britain
1820-1920 (1998) is due to be
reprinted.

◄ Patrick Moore in his RAF uniform
(early 1940s). Image courtesy of
Chris Balcombe.
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Hop on an
asteroid
by Alan Ackerley

▲ A hypothetical attempt to hitch a lift aboard the NEO Eros, 34 km in
diameter, as it passes Earth. Photo: Robin Scagell/JHU/NASA.

T

here are lots of asteroids travelling
around the Solar System so why not
just hop on one and take a free ride?
After all, the Philae probe's landing on
the surface of Comet 67P demonstrated
that landing on small space objects is
doable. But, and this is a big but, it took
ten years from launch to landing, so that
begs the question “is it worth all that
effort”?
In the case of Philae, the answer is
“yes” because its scientific mission was
to study the comet as a relatively
unchanged remnant from when the Solar
System was formed some 4.6 billion
years ago.
If you are simply doing it to hitch a ride
then the answer may be different
because you’d need to catch up with and
match the course and speed of the
asteroid. Having used all that fuel and
effort, why bother hitching a lift at all
when you have done all the hard work
already? And are there enough asteroids
passing by our planet to make the idea
feasible?
22 Popular Astronomy

According to NASA’s Near Earth Object
(NEO) study, they have discovered 14,815
NEOs, some 874 having a diameter of
one kilometre or larger. The study has
also identified five asteroids that will
pass from Earth to Mars before the year
2100. So, suitable candidates are out
there.
There are also lots of asteroids orbiting
the Sun farther out, often with elliptical
orbits that may well get close enough to
us to be useful. However, there is the
little problem of altering their orbit to
make them useful to us. Fortunately,
some work has already been done on
this and it looks feasible to nudge an
asteroid into the desired path using a
gentle push for a long period, using a
solar sail or some other means.
So what would make it worth the
effort? Number one is to be able to shield
astronauts from cosmic rays: a job that
conventional space craft are very bad at.
Cosmic rays can damage human DNA
and increase the risk of cancer and
cataracts. Research suggests that during
www.popastro.com

a thousand-day round trip to Mars, an
astronaut's cancer risk could be
increased by up to 19%. By using the
bulk of the asteroid as a shield (maybe
even building accommodation below the
surface) we could greatly reduce threats
to health and also provide more
protection from meteor strikes. Actually,
in a spacecraft the aluminium used to
shield current space vehicles can, over
time, produce secondary radiation worse
than the original hit from cosmic rays!
So, in principle, Asteroid Life-Support
Facilities (ALFs) are a good idea.
Assuming that we have altered the
asteroid’s orbit to pass by Earth and our
target planet at regular intervals, it would
then be worth making the
accommodation significantly larger and
more comfortable than on a conventional
spacecraft. Much as we have done with
the ISS, we could add to an asteroid’s
facilities over time by sending up supply
and construction missions each time it
passes by Earth. We could also add
scientific labs and even manufacturing
plants for the equipment we would need
on the target planet. Given the right
conditions we could mine the asteroid for
materials.
Taking it one stage further, why not
alter the orbit of other asteroids to make
regular trips from Mars to Jupiter and
from Jupiter to Saturn and even farther
out. That way, we could have a "hop-on,
hop-off" shuttle bus system to get us
around the Solar System. Maybe we
could even open up a market for cruisestyle package holidays around the Solar
System; or is that getting a bit too sci-fi?
The bottom line is that we could use
asteroids for space travel and, even with
our current technology, the task is not
beyond us. Whether “it is worth all that
effort” is still debatable but we should
not rule it out.
January - February 2017
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From Lucie Green,
Chief Stargazer

T

he first asteroid was discovered in 1801 and given the name Ceres. This asteroid is
just 950 km in diameter but remains the largest of the many thousands that are
now known about. And even though we have been observing asteroids for almost 200
years, they are still fascinating to us today. Asteroids can have comet-like tails, have
been captured by planets to form moons like Phobos and Deimos, and in the future
they might provide valuable mining resources for us when supplies on Earth run out. A
few years ago I remember watching the small asteroid 2012 DA14, just 45 m across, fly
past us, closer to the Earth than the Moon is. This space rock went safely by, but it was
a reminder the Earth has been struck by asteroids in the past and will be again in the future. It’s just a matter of time.
In this issue you’ll learn about a new role that asteroids could take on – that of a ready made space station! We need to
keep observing asteroids for all sorts of reasons.
Happy Stargazing!

Space Hazards!
by Alice Sheppard

O

n the next page, you’ll find a board game with just a few of space’s terrible dangers in it. This is why engineers
have to plan so carefully, to avoid some of the following hazards, which you will meet in the game….

Asteroid: There are millions of these small rocky bodies in the
Solar System, mostly between Mars and Jupiter.
Slingshot effect: Jupiter’s gravity
pulls a spacecraft towards it. So if
a spacecraft comes up behind
Jupiter as Jupiter moves towards
the Sun, this speeds the spacecraft
up.
▲ Jupiter with two of its moons, Io and Ganymede. Credit:
NASA/Damian Peach, Amateur Astronomer.

Deflection: This is when gravity pulls a rocket – or anything else
– off course. This has thrown comets out of the Solar System!
Rogue planet: A planet not in a Solar System. Actually, there’s
no reason why any should be full of uranium, but I did want to
put in something nice.
Molecular cloud: When there is
enough dust in space, it blocks
light, and so cools down inside.
Matter mostly exists as lone atoms
in space, but molecules can form
inside these clouds. This is also
where stars are born.
▲ A molecualr could from the
Carina Nebula. Credit: Hubble Heritage Team (STScI/AURA),
N. Walborn (STScI) & R. Barbß (La Plata Obs.), NASA.

Black hole: An object so heavy that nothing, no matter how fast
it is, can escape its gravity.
Shockwave: When a big star explodes, it can throw gases out at
30,000 km/s! This in turn hits all the gas and dust in the space
around it.
January - February 2017

Relativistic jet: Matter spinning
into a black hole forms a very hot
disc. At right angles to this disk,
jets of matter come out so fast
that the theory of relativity
becomes important (e.g. particles
in them get heavier).
▲Artisits impression of a relativistic jet.
Credit: D. BERRY (STSCI).

Hypervelocity star: Most stars are in binary systems – two stars
spinning around each other. If one star dies or shrinks, the
other can fly off – as if you were spinning a brick on a string
around your head, then let go of the string. Some of these stars
zoom right out of their home galaxy. In real life, it’s pretty
unlikely we could get near one of these safely, but it’s a fun
thought!
Magnetar: a pulsar (spinning
neutron star) with some liquid
inside it that generates a
magnetic field as it spins – the
same way as the Earth’s
magnetic field is generated, but
it’s millions of times stronger.
Besides being enough to eat
your parents’ credit card from
100,000 kilometres away, it also
emits strong X-rays.

▲ An artist’s impression of a
magnetar in the star cluster
Westerlund 1.
Credit: ESO/L. Calçada.

Time dilation: If you go REALLY fast, your time relative to others’
slows down. But that’s a story for another article ….
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Rocket Race!

T
Y

2+ players

EARTH
EA
ARTH
Not enough fuel!
Return to Earth
arth
and try again.
n.

START!

OUCH!!
You’re out!

Oh no, you went too
a black hole; we’ll n
you ever again!

OUCH!!
You’re out!

BOOST!!
Double your
next score!

You hit an asteroid and your
rrocket is completely smashed!

You go past Jupiter and use
the slingshot effect to go
much faster!

Slow down!!
Halve your next
2 moves.

A nearby star goes s
The shockwave dam
motor!

You go through a gia
molecular cloud. You
being born, but it’s d

Deflected!!
Return to Earth
and start again!

Neptune deflects your path,
sending you back towards
the Sun!

You find a rogue planet with
lots of useful uranium for
your motor!

BOOST!!
Double your
next score!

You go through the
jet of a quasar. You
completely fried!

You manage to get
hypervelocity star a
gravity to increase

Credits: Earth: NASA, background: ESO/S. Brunier, Jupiter: NASA, ESA, and A. Simon, Neptune: NASA, exoplanet: NASA Ames/SETI Institute/JPL-Caltech, ESA rocket: ESA/David Durcros, SpaceX rocket: SpaceX. Game by Alice Sheppard. Layout by Jo L

You are in a rocket trying to reach a habitable planet! Whoever arrives first wins.
To play:
You need: 1 dice; some counters (they can be anything – 1 per player). Start at Earth; roll the
dice to move boldly along the board to where no Young Stargazer has ever gone
before. If you get 'halve your next move' but you're on an odd number, just halve it
then add 1/2. So if you're on 3, halve it (1½) and add ½ so it becomes 2.

You couldn’t decelerate fast
enough! You’ll have to go
round in a circle.

!!

t!

Congratulations, you
have reached the
habitable planet!

you went too close to
hole; we’ll never see
er again!

through the relativistic
quasar. Your rocket is
etely fried!

anage to get behind a
elocity star and use its
to increase your speed!

Sheppard. Layout by Jo Law.

Count backwards this turn.

PLANET

FINISH!

Only thing is, your friends on
Earth are old and their
computers can’t read your
Snapchat photos!

You find a rogue planet with
lots of useful uranium for
your motor!

by star goes supernova!
ockwave damages your

through a giant
ar cloud. You see stars
orn, but it’s dangerous.

WHOOPS!!

BOOST!!
Double your
next score!

Slow down!!
Halve your next
move.

OUCH!!
You’re out!

BOOST!!
Double your
next score!

You get too close to a
magnetar! All the iron in
your rocket and your blood
are ripped out!

OUCH!!
You’re out!
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A day in the
life of a radio
astronomer
Dr Megan Argo writes about what it's like to
work at the Jodrell Bank Observatory.

▲ The Lovell telescope, one of nine
telescopes operated from Jodrell Bank
Observatory. All images credit: Megan Argo.

A

lthough most professional astronomers rarely visit
telescopes these days, spending most of their
working lives in anonymous office buildings on
university campuses, some of us are lucky enough to
work at operational observatories. In my case, the
observatory is Jodrell Bank in Cheshire, part of the
University of Manchester. As radio telescopes can
operate during daylight as well as by night, most radio
astronomers keep fairly normal office hours, so it's 9 am
on Monday morning when I arrive at the office.
Just as artificial light makes it harder for optical
astronomers to see the stars, radio transmissions make
it difficult for our telescopes to see the radio sky. Our
telescopes are so sensitive that any nearby mobile
phones (or other sources of radio waves, such as wifi,
microwave ovens, fluorescent light bulbs) can cause
serious interference – the less interference I cause with
my gadgets, the less time I have to spend removing
these signals from my observations, so my phone gets
switched to flight mode as soon as I leave the house!
There is no such thing as a typical day at the
observatory, but there are many things that are fairly
routine. Monday usually involves checking the data
from observations made over the weekend, talking to
the telescope controllers who monitor the status of the
equipment to find out if any of our telescopes
malfunctioned, or if the weather meant that
observations had to be stopped.

As you may know, we don't just operate one telescope
at Jodrell Bank. In fact, the controllers look after nine
telescopes altogether. One is a teaching telescope, one is
used to study pulsars, and the other seven operate as a
single instrument, making up an array 217 kilometres
in diameter. This network, a national facility known as
the electronic Multi-Element Remote-Linked
Interferometer Network (e-MERLIN), can make radio
images of galaxies with the same resolution as the
Hubble Space Telescope can do in the optical part of the
electromagnetic spectrum.
A large part of my job involves working with e-MERLIN.
A few years ago I wrote the software package which is
used to process all data from the array, and I still

► Sunset over the Lovell telescope (right) and the smaller Mk2
telescope (left), one of the e-MERLIN antennas.
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modify and update this software as things
change, or when users submit bug
reports. But I also spend a lot of my
working day processing data from eMERLIN, using the high sensitivity and
excellent resolution to study nearby
interacting galaxies, and active
supermassive black holes in the distant
Universe.
The Universe is a big place and we can
often only understand it fully by
combining observations across the
spectrum. Much of science is done by
collaborations of researchers with
different areas of expertise, all working
together to try to solve a problem. One
project I am spending a lot of time
working on at the moment is looking at a
new and very bright radio source in a
nearby galaxy. The evidence we have
collected strongly suggests that the new
source of radio emission is the central
▲ Megan Argo having a tea break at the Observatory.
supermassive black hole. Together with
researchers in Southampton and the
Netherlands, we are trying to understand
data from two sets of telescopes to make images of two
what caused the black hole to suddenly become active,
really interesting sets of colliding galaxies so that we
and how much energy is being released into the galaxy
can try to measure their rates of star formation. As
by measuring the speed of the jets. This requires even
better resolution than e-MERLIN can provide, so we are these students are very new to research, I spent some
time each day talking to them about the project, and
using a European network of radio telescopes to create
answering their questions about life as a scientist.
an array some 10,000 kilometres in diameter, with a
Of course, there isn't much point doing amazing
resolution of just five milliarcseconds – that would be
science if we don't then tell the rest of the world about
enough to see craters on the Moon as small as ten
our exciting results, so a large part of doing science is
metres in diameter!
actually communication. Once the measurements have
One of the most enjoyable parts of my job is teaching
been made and the analysis completed, the next step is
students. During the summer, I worked with two high
to write up the results to be published in an academic
school students on the Nuffield Research Placement
journal. Papers submitted to these journals go through a
scheme, where they spent six weeks in a university
process called peer review, where each paper gets sent
laboratory working on a short research project, getting
to another expert in the field who will read it thoroughly
some hands-on experience of what it is like to be a
and check the results and scientific conclusions. For
scientist. The two students working with me used new
students this can be quite a daunting
prospect, the thought of a well▼ A view over the Cheshire Plains from a walkway under the bowl of the Lovell telescope.
established expert reading through their
work is a bit intimidating. Recently, one
of our second-year students submitted
her first paper, and this week a recent
graduate also submitted his. A crowd of
us took them out for a pub lunch to
celebrate!
That's the way science works in the
end, the accumulation of lots of
contributions by scientists around the
world, slowly pushing back the
boundaries of our knowledge, one day at
a time.
Dr Megan Argo is a radio astronomer
who worked at Jodrell Bank (University
of Manchester) between 2013 and 2016.
Since writing this article she has moved
on to become a lecturer in astronomy at
the University of Central Lancashire
(although she still visits Jodrell Bank
from time to time).
January - February 2017
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▼ An artist’s impression showing the planet Proxima
b orbiting the red dwarf star Proxima Centauri with
the double star Alpha Centauri AB in the distance.
Credit: ESO/M. Kornmesser.

A planet has recently been discovered orbiting our closest
stellar neighbour, Proxima Centauri.
Amber Hornsby asks

Is Proxima b habitable?
B

ack in July it was revealed
that the Sun’s closest stellar
neighbour Proxima Centauri, a
red-dwarf star, plays host to an
exoplanet now named Proxima b.
Astronomers had evidence for the
exoplanet in previous data, but
struggled to agree on its orbital
period until follow up observations
were completed at the La Silla
observatory in Chile. Lying
comfortably within its star’s
habitable zone with a mass
comparable to the inner rocky
planets of our own Solar System,
Proxima b shares key
characteristics with the Earth –
something of which has inspired
28 Popular Astronomy

several scientists to flag the
planet as being potentially
habitable, but what else must be
considered before deciding upon
the habitability of a planet?
Traditionally, the two main
indicators for habitability are: the
existence of liquid water on the
planet’s surface and its ability to
sustain an atmosphere. Liquid
water is known for being a vital
ingredient for life on Earth and its
existence is dependent upon
location: the planet must be in the
habitable zone. For a star like
Proxima Centauri, an exoplanet
must have an orbital period
between 4 and 14 days to be found
www.popastro.com

within the habitable zone. Taking
11.2 days to complete its journey
around Proxima Centauri places
Proxima b in this “Goldilocks”
region, meaning the average
temperature on Proxima b may be
“just right” and it is possible for
liquid water to exist on its surface.
The location of Proxima b, in a
close orbit around its host, is
perfect for liquid water, but sadly
it is less ideal for the second
ingredient required for
habitability – an atmosphere.
Existing in such a close-in orbit
means Proxima b is subjected to
UV and X-ray flares often 400
times stronger than those
January - February 2017
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experienced on Earth, which could
be very damaging to the planet’s
atmosphere and any inhabitants.
Remember that our atmosphere
on Earth blocks around 77% of all
UV radiation, yet we still often
require protection from its effects.
Another complication for the
habitability of Proxima b is that it
is tidally-locked, which means the
same side of the planet always
faces its host star. Thankfully,
simulations of similar planetary
systems indicate that magnetic
fields in tidally-locked planets can
be strong enough to prevent the
atmosphere from being eroded
away. Recent studies suggest that
even a thin atmosphere in a
tidally-locked planet is sufficient
for heat redistribution leading to a
stable climate.
It’s not all doom and gloom for
Proxima b if it struggles to retain
an atmosphere, but it would
require a certain amount of
adaptation from extra-terrestrial
life. When I spoke to Dr Jack
O’Malley-James of Cornell
University, he said “Life on Earth
has evolved many ways of dealing
with UV, such as living
underground, or within rocks, or
underwater”. On Earth there are
certain species of coral reefs
containing special proteins which
absorb harmful UV rays and reemit light at a longer, safer
wavelength which protects the
coral. If such a mechanism had
evolved on Proxima b, models
actually suggest that the
biofluorescent glow could be
detected from Earth – if
technology advances amply.
The next challenge for the
scientific community is to confirm
habitability of Proxima b, and
other candidates, using modern
techniques such as direct imaging
and spectroscopy. The next
generation of large ground-based
telescopes – like the EuropeanExtremely Large Telescope
(E-ELT) – will help further the
spectacular work in direct imaging
already being completed by two
different instuments in Chile: the
Gemini Planet Imager (GPI) and
the Spectro-Polarimetric Highcontrast Exoplanet Research
January - February 2017

▲ The habitable zone, shown here in green, is the region around a star where the temperature
is just right for liquid water to exist on the surface of a planet.
Credit: Petigura/UC Berkeley, Howard/UH-Manoa, Marcy/UC Berkeley.

▲ This infographic compares the orbit of the planet around Proxima Centauri (Proxima b) with
the same region of the Solar System. Proxima Centauri is smaller and cooler than the Sun and
the planet orbits much closer to its star than Mercury. As a result it lies well within the
habitable zone, where liquid water can exist on the planet’s surface.
Credit:ESO/M. Kornmesser/G. Coleman.

▲ This plot shows how the motion of Proxima Centauri towards and away from Earth is
changing with time. This regular pattern of changing radial velocities repeats with a period of
11.2 days. Careful analysis of the resulting tiny Doppler shifts showed that they indicated the
presence of a planet with a mass at least 1.3 times that of the Earth, orbiting about 7 million
kilometres from Proxima Centauri — only 5% of the Earth-Sun distance. Credit: ESO/G.
Anglada-Escudé.

www.popastro.com
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(SPHERE) at the VLT. Both
employ a coronagraph to block out
the host star for imaging, and
adaptive optics to allow for
spectroscopic measurements
revealing the constituents of the
atmosphere. Probing the
atmosphere of exoplanets isn’t
new, but previously such
measurements could only occur if
the planet passed in front of its
star. Once launched, the direct
imaging capabilities of the James
Webb Space Telescope will be able
to probe the infrared region of
exoplanetary atmospheres –
something not possible from the
ground because of our own
atmosphere. This is clearly an
exciting region for habitability if
we want to find an Earth 2.0 with
a breathable atmosphere.
Studying Proxima b from a
distance will provide great insight
into whether or not it is a

habitable planet, yet we may still
be provided with the opportunity
for a closer look. Proposed by
Stephen Hawking, Mark
Zuckerberg and Yuri Milner (a
physicist, prolific investor, and
founder of mail.ru), Breakthrough
Starshot aims to send ultra-light
nanocrafts, travelling at a
significant fraction of the speed of
light, for a flyby of our
neighbouring star system, Alpha
Centauri, while beaming home
images within 20 years of launch
– with Proxima b as a prime
target. Clearly many technological
advances will need to occur for
this to be possible but nothing
would confirm habitability like
close-up images of a planetary
system and its potential
inhabitants.
Is Proxima b habitable? The
answer is maybe, but it is too
early to tell. For every indicator

scientists find, there are several
theories and models for and
against habitability which seem
as equally likely as the next.
Luckily for us, Proxima b is, on
galactic scales at least, next door,
providing scientists with a
fantastic opportunity to study a
potentially habitable exoplanet
likely to be our first stop if
interstellar travel one day
becomes a reality. So while we
don’t yet know whether Proxima b
is habitable, its location so close to
our own Solar System means that
it will be a key candidate for study
and play a vital role in the
development of exoplanet science
in the coming years and decades.
Amber Hornsby is a
postgraduate researcher at Cardiff
University, who is working on new
instrumentation to probe the
sub-millimetre Universe.

▼ This picture shows the southern skies over the ESO 3.6-metre telescope at the La Silla Observatory in Chile with the constellations marked to
aid identification. The orange target marks the position of Proxima Centauri. The yellow target marks the position of double star Alpha
Centauri AB. Proxima Centauri is the closest star to the Solar System and is orbited by the planet Proxima b, which was discovered using the
HARPS instrument on the ESO 3.6-metre telescope.
Credit: Y. Beletsky (LCO)/ESO/ESA/NASA/M. Zamani.
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SPACE EXPLORATION
HELEN WALKER reports on astronautics,
spaceflight and space exploration

ExoMars Trace Gas Orbiter
and Schiaparelli lander
T

GO released the Schiaparelli
lander on 16 October, touching
down onto the Martian surface 3 days
later in the same location where the
ExoMars rover may end up in a few
years (hopefully 2020). The landing
was in a similar style to how the
Huygens satellite approached Titan,
with a parachute and heat-shield, plus
thrusters rather like Curiosity’s
landing, and with an extra crushable
structure to cushion the rest of the
lander from the impact (like the
crumple zone in a car). This was an
important test for ESA of its
technology for a controlled descent and
safe landing, in preparation for future
missions.
It is a great shame Schiaparelli did
not land safely, but the technology did
work at the basic level; that is good
separation, good targeting, parachute
opening, and rockets firing. It crashed
sufficiently close to the planned
position (around 5 km away) that
images were quickly obtained by
orbiting satellites, and its telemetry
during the descent had been received
safely. This all helps the Board of
Inquiry to find what went wrong.
While Schiaparelli was attempting
its landing, TGO was executing its

► Composite of the ExoMars Schiaparelli
module elements seen by NASA’s Mars
Reconnaissance Orbiter High Resolution
Imaging Science Experiment (HiRISE). The
main impact site is seen top. The region with
the parachute and rear heatshield is bottom
left. These were captured in the central
portion of the HiRISE imaging swath that
is imaged through three different filters,
enabling a colour image to be constructed.
The front heatshield (bottom right) lies
outside the central colour imaging swath.
Credit:NASA/JPL-Caltech/University
of Arizona.

engine burn to enter orbit around
Mars. The initial orbit is highly
eccentric from a few hundred
kilometres above the surface at
perigee to nearly a hundred thousand
kilometres at apogee, taking four sols
(Mars’ days) to complete one orbit of
the planet. TGO’s orbit will be
gradually changed to a circular orbit
400 km above the surface, taking one
sol to complete. It will need about one
year to complete the orbit changes
because TGO will use aerobraking to
slow the satellite down to make the
adjustments to the orbit. This
preserves fuel, and it also allows
scientists to study the density of Mars’
atmosphere, in preparation for later
missions. Only then will TGO’s

scientific mission start, as it makes a
detailed study of the atmospheric
gases, especially the rare gases such
as methane. Studies from the ground
and data from ESA’s Mars Express
satellite suggest that methane comes
and goes, depending on the season and
on the location, and the cause of the
production is unknown (geological or
biological or “other”). TGO will join the
fleet of satellites in orbit around Mars
able to act as relay stations for
transmissions from the rovers on the
surface.

Launchers and landings
T

here is news from Airbus Safran Launchers (ASL) that the Ariane 6
could be ready for use in 2020, following an extensive review by ESA. It
will halve Ariane 5’s cost of putting satellites into orbit, having transformed
its production processes. This may be an unintended consequence of the USA
introducing commercial launchers such as SpaceX and Falcon 9. Blue
Origin’s boss has unveiled his plans for his next rocket called the “New
Glenn”, which he hopes will launch satellites in the next few years. This
joins his very successful sub-orbital rocket “New Shepard” which has now
successfully returned to Earth safely on its last four occasions; it is amazing
to watch the rocket landing on its thruster and doing trim manoeuvres to
keep upright all the way down to the landing pad. China has launched a
second experimental space station, Tiangong 2, and hope to use it as a crew
outpost by 2022. It is about 15 m long, and can have other missions dock
with it. The prototype Tiangong 1, launched in 2011, was smaller and will reenter this year, from its orbit below that of the International Space Station.
You may have missed an amazing set of travel posters produced by JPL,
advertising holiday destinations such as Europa, Kepler 16b, HD 40307 g
etc. – check it out! www.jpl.nasa.gov/news/news.php?feature=5052.
January - February 2017
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SPACE EXPLORATION
Curiosity and Opportunity
still going strong
C

uriosity has received another
two-year extension to its
mission and is now climbing in the
foothills of Mount Sharp. The
mountain has many layers visible
and Curiosity is still finding areas
rich in iron oxide and also clay-rich
bedrock, both of which form in wet
conditions, as it makes its way
ever higher towards younger rocks.
The higher Curiosity goes and
finds rocks like these, it implies
the longer the lakes in Gale Crater
persisted, presenting potential
habitable conditions. Its main
mission has already been
accomplished in that Curiosity

found evidence of water on the
early Mars, evidence of ancient
rivers and lakes, and the chemical
ingredients to make the ancient
lakes suitable for some form of
primitive life to develop. Now it is
studying the duration of these
conditions, and still producing
surprises.
Opportunity, now 12 years old
and maybe inspired by Curiosity’s
adventures, is also starting to
climb, in this case into Endeavour
Crater. It has studied features on
the rim for the last five years and
is now heading into a gully which
slices through the rim, carved a

long time ago possibly by water.
These “fluid-carved” gullies have
been observed in many places on
Mars, but this is the first time a
rover has reached one, can get
inside it, and drive down the
length. The gully might have been
formed by a flash flood, perhaps
due an asteroid impact melting
underground ice and creating
debris, or it might have been
excavated by a flow of mostly
water and not much else.
Opportunity’s studies in the gully
can later be compared with new
data from the crater floor itself,
further downhill.

▼ This self-portrait of NASA's Curiosity Mars rover shows the
vehicle at the “Quela” drilling location in the “Murray Buttes”
area on lower Mount Sharp. Credit: NASA/JPL-Caltech/MSSS.
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SPACE EXPLORATION
Goodbye to
Rosetta
▲Sequence of images captured by Rosetta during its
descent to the surface of Comet 67P/C-G on 30 September.
Credit: ESA/Rosetta/MPS for OSIRIS Team
MPS/UPD/LAM/IAA/SSO/INTA/UPM/DASP/IDA

E

SA’s Rosetta satellite has “safely” crashed into the
Comet 67P/Churyumov-Gerasimenko and the
mission is over. You can understand the feelings of the
engineers at the European Space Operations Centre in
Germany, deliberately driving their satellite into the
comet having worked so hard to keep it out of harm’s
way for over ten years. It was a time for tears rather
than cheers. Rosetta has done an amazing job, from the
moment it woke up and worked after 31 months of deep
hibernation on the trip out to Comet 67P. Even at the
last moment, science took priority, as Rosetta headed for
a very close pass over the mysterious pits, with the

goose-bumps visible inside, and landed in the Ma’at area
on the head of the duck. The Philae lander had earlier
touched down in the Agilkia region, then taken off for
four hours and finally ended up in the shade against a
cliff face at Abydos. Philae provided enough information
about its flight for the lander to be eventually imaged by
Rosetta. Rosetta’s cameras had detected 34 outbursts
around perihelion: these are the events which cause the
comet to brighten noticeably, even though they may last
only five to thirty minutes. It is these types of outbursts
from comets, together with the jets, that make us
believe comets are rich in water ice. Rosetta showed that
the surface of the comet was dark with dust and
boulders all around, so scientists found there was much
more dust, and less water, in the comet than expected.
Another surprise was the detection of molecular oxygen
and nitrogen, both very rare molecules for a primitive
object like a comet. (Molecular oxygen is normally split
up into atoms by the Sun’s ultraviolet light.) The
amount of deuterium (heavy hydrogen) in the ice also
suggest that Comet 67P was originally part of the cloud
of material left over as the planets formed, and not
much changed after that.

The Moon and an asteroid impact
S

cientists from Brown University in the USA suggest the
Mare Imbrium is the result of an asteroid 250 to 300 km
across impacting the surface. This is an asteroid twice as large in
diameter and ten times as massive as previous estimates. The
asteroid hit at an oblique angle, which explains some mysterious
grooves near the crater, and these were used to help estimate the
asteroid’s size. Using the Vertical Gun Range in America, the
scientists showed that pieces of the asteroid probably sheared off
at the initial contact, scouring the surface before the main impact
so they point back along the trajectory rather than radiating
outwards from the crater itself. They have identified other
craters on the far side of the Moon which could have been formed
by asteroids larger than 100 km across impacting. There is some
water on/in the Moon, which may have been brought there by
asteroids and trapped in the cooling magma after the impact.
Volcanic activity eventually brought some of the rock back to the
surface. Rocks brought back to Earth by Apollo astronauts have
been studied by scientists at the Open University, and the
analysis of the water showed that asteroids (in particular
carbonaceous chondrites) were the most likely candidate, rather
than comets or the Earth. This would mean that the impacts
occurred early in the history of the Solar System.
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▲ Mare Imbrium on the Moon. Mosaic of photos by
Lunar Reconnaissance Orbiter. Credit: NASA/LRO.
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BOOK REVIEWS
O

ver the last century, our understanding of the
Cosmos has increased at an astounding rate. We’ve
progressed from believing that the Milky Way was our
entire Universe, to observing thousands of galaxies
which cluster to form a giant web-like structure across
our night sky. The Cosmic Web begins with the
statement “It is fair to say Edwin Hubble discovered the
Universe”, but like many of you, I have often wondered
about this journey taken by science and the great minds
that were involved.
Starting with Hubble, the author takes the reader on
an exciting voyage from the Big Bang, through inflation
before eventually evolving towards its ultimate fate. We
tackle the great Shapley-Curtis debate about our own
place in the Milky Way, before speeding through to the
beautiful theories of the mighty Albert Einstein. By the
early 1980s, we catch up to the author’s early
researching days and witness how the field transitions
from observers making the breakthroughs, to
theoreticians pushing the boundaries of physics with
their extraordinary simulations. It is clearly an
exhilarating time for all involved and the anecdotal
nature of the writing makes you feel like you’re part of
the team. At times, I found myself rooting for certain

Searching for the Oldest Stars:
Ancient Relics from the Early
Universe
Author: Anna Frebel
Publisher: Princeton University
Press
Year: 2015
ISBN: 9780691165066
Price: £22.95
Hardback, 320pp

S

tarlight is a view into the past. The light from one
star may take millions of years to reach Earth – and
the very oldest carry information about the early
Universe. Searching for the Oldest Stars is a book about
the hunt for these relic stars and what they might tell
us.
Chapters are mostly self-contained such that the book
can be read in parts, but is also easy to read
continuously. Anna Frebel’s passion for what she calls
“stellar archaeology” – determining a star’s makeup –
shines through every page.
Determining a star’s chemical composition is no easy
feat, drawing on disciplines including nuclear physics,
quantum mechanics and atmospheric physics. Frebel
uses analogies throughout, which clearly explain many
topics otherwise difficult for nonspecialists. The book is
mostly well-illustrated, with plenty of diagrams, graphs
and helpful visual aids. There are also attractive colour
plates covering telescopes, the evolution of the Universe,
34 Popular Astronomy

The Cosmic Web
Author: J. Richard Gott
Publisher: Princeton University
Press
Year: 2016
ISBN: 9780691157269
Price: £22.95
Hardback, 272 pp
physicists to succeed over their peers.
At first I thought it was going to be a standard
cosmology book – interesting to read because of the
subject, but a little difficult at times due to complexity of
the science. I was, however, pleasantly surprised. With
funny chapter titles such as “meatballs in space” and “a
swiss cheese universe”, it didn’t take long before I
started to really enjoy reading this book whilst learning
a thing or two about cosmology. The Cosmic Web is full
to the brim with wonderful analogies and genuinely
interesting anecdotes that should be a component of all
popular science books. If you’ve ever looked up at the
night sky and wondered why it looks the way it does,
this is one book you should really consider reading.
Amber Hornsby

stellar evolution, galaxies and optics.
Searching for the Oldest Stars brims with detail; even
people familiar with most of the underlying science will
find much of interest. Frebel also highlights the roles of
many otherwise unknown astronomers, especially
women who worked as “computers” and made important
scientific discoveries but still receive comparatively little
recognition today.
What sets this book apart is how Frebel interweaves
facts with personal anecdotes. Few popular science
books discuss the working life of a scientist; by contrast,
Frebel fills the book with her photos, stories and even
extracts from her log book! She also discusses limits in
research and unsolved problems in astrophysics. Not
only does she make the science clearer, but her writing
shows that research is intense, passionate and very
human, not something removed from ordinary
experience.
However, sometimes Frebel attempts to fit in too much
detail, making her prose unclear; some passages have to
be read multiple times to be understood. The book would
also benefit from a timeline to summarise major
scientific events, which are not presented in
chronological order. Finally, while the plates are
informative they are also quite small, making it difficult
to pick out details.
These are minor concerns, though; overall this is an
excellent book exploring both the oldest stars and the
life of a scientist, bursting with information and passion.
While not for people who are completely unfamiliar with
astronomy, amateur astronomers and aspiring scientists
will only keep on learning from this book.
Osnat Katz
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SECTION REPORTS
A round up of observations, news and notes from the SPA Observing sections (all times UT)

Are you aware of the many different ways in which SPA
members can contribute to the observing sections?
The SPA section directors are happy to help with all aspects of observing. Many sections have their own
observing forms which are available from the SPA website at www.popoastro.com. Please email your
astronomical notes, drawings or images to the section directors using the contact details on page 46.

DEEP SKY
Late summer
DSOs
Report for August and
September 2016

A

nother quiet period for the
section, with clear, dark skies in
short supply. Despite this, four
members were successful in making
observations, in all they produced
nineteen images and two sketches.

▲ M76, the “little dumbbell”, imaged by
Ian Papworth.

Ian Papworth sent in this image of
M76, the “little dumbbell” planetary
nebula, which can be found in the
constellation of Perseus. At 3 x 1
arcminutes in angular size, and
magnitude +10.1, visual observers
with a 80 mm telescope should see it
using averted vision at around 50x
magnification. Ian also imaged
globular cluster M92 in Hercules,
and three more planetary nebulae:
M27 – the “dumbbell” in Vulpecula,
NGC 7662 – the “blue snowball” in
Andromeda, and NGC 6826, – the
“Blinking” planetary nebula in
Cygnus. Ian uses a Celestron
NexStar 6SE f6.3 SCT together with
a ZWO ASI 120MM camera plus red,
January - February 2017

▲ NGC 7635 , the “bubble” emission nebula
imaged by Steve Norrie.

blue and green colour filters.
Steve Norrie sent in images of
thirteen deep sky objects; shown
here is NGC 7635 , the “bubble”
emission nebula in the constellation
of Cassiopeia. The bubble is being
made by the fierce stellar wind from
a hot, massive central star. Steve
employs a ES127 APO CF refractor
at focal ratios f7.5 and f5, and an
Atik 490 EX one-shot colour camera.
Steve's other images were of IC
5246, the “cocoon” emission nebula
in Cygnus, IC 1805 – the “heart”
emission nebula in Cassiopeia, M33
spiral galaxy in Triangulum (two
images), M101 spiral galaxy in Ursa
major, NGC 40 planetary nebula in
Cepheus, NGC 281, the “pacman”
emission nebula in Cassiopeia, NGC
6960 and 6992, parts of the “veil”
supernova remnant in Cygnus, NGC
7023 the “iris” reflection nebula in
Cepheus, NGC 7317 galaxy in
Pegasus, and NGC 6888 – the
“crescent” emission nebula in
Cygnus.
David Davies imaged a part of the
Veil Nebula, called “Pickering's
triangle” (see ‘Showcase’ on page
47). The Veil is a large supernova
remnant in the constellation of
www.popastro.com

Cygnus – so large that it has several
NGC numbers cataloguing distinct
parts of the nebula, with the
exception of “Pickering's triangle”,
which has no assigned number. The
supernova that created the Veil is
thought to have occurred around
5,000 years ago. David used an 8”
Richey Chretien telescope at f5.6,
with a QSI 583 camera and red, blue
and green filters.
Michael Kinns used an Orion
Optics (UK) 200 mm f6 Newtonian
reflector at a magnification of x100
to sketch two globular clusters: M2
in the constellation of Aquarius, and

▲ A sketch of M2 in the constellation of
Aquarius by Michael Kinns.

M71 Sagitta. On an exceptionally
clear night, Michael noted that
despite the low elevation of M2,
stars of magnitude +13.3 were seen
in the telescope field of view. M2 is
about 175 light years in diameter,
and is considered to be 13 billion
years old, containing around 150,000
stars.
All these images and drawings
may be seen on the SPA website,
www.popastro.com/deepsky/reports,
in colour where appropriate.
Dave Finnigan
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SECTION REPORTS
LUNAR
Marc Delany took these lunar images from his
home in Barry, South Wales using a MeadeLS-ACF 6” and a ZWO 178MC camera.

◄ Lunar
craters
Ptolemaeus
Alphonsus
Arzachel and
Rupes Recta.

▲The lunar crater Plato.

PLANETARY
Planets imaged during short summer nights

H

igh summer into early autumn
was an unhappy period for
planetary observation from the UK
with long, light evenings, short
periods of true darkness and a
dearth of bright targets to view. The
outer planets, Uranus and Neptune
were certainly on show but these ice
giant worlds do not always receive
the attention they deserve with
many visual observers considering
them too small and lacking in
obvious detail to be worth observing.
On the other hand the planetary
imaging community has made great
strides in extracting atmospheric
detail from them over the last couple
of years. It is still true that there is
little point in trying to image such
distant targets unless the seeing
conditions are very steady, as I
found to my own cost with multiple
attempts leading to no worthwhile
result; fortunately others were more
36 Popular Astronomy

successful as I will report! However I
will describe the observations sent to
me in August and September in
strict chronological order, and that
means beginning with Venus.
On 12 August, Carl Bowron
managed to capture Venus in full
daylight, around 15:36 UT, using a
15 cm aperture refractor at F18 and
a NexImage planetary camera. At
that time Venus was just 18 degrees
from the Sun and I have compared
his image to the one he took in July
at an even more impressive, and
perhaps slightly risky, 10 degrees of
separation. Carl is an experienced
solar imager so is well aware of the
dangers of using optical equipment
so close to the Sun and his results
show the slight change in phase and
growth in size of Venus over this
time very clearly.
On 12 August, Venus, Mercury,
and Jupiter were all spread out in a
www.popastro.com

ragged line pointing eastwards,
away from the Sun. At 18:18 UT,
still in daylight, Simon Kidd
managed to capture an image of
Mercury, some 10 degrees east and
at the same elevation as Venus, that
shows bright albedo features
correlating with known surface
▼ On 12 August, Carl captured this
image of Venus in full daylight on 12
August at 15:36 UT.
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▲ Simon Kidd’s image of Mercury shows
bright albedo features correlating with
known surface features, which can be seen
in the Winjupos simulation on the right.

features. The image shown here
includes a simulation made using
the Winjupos software for the time
of the image and which makes the
correlation somewhat clearer. The
low elevation and small apparent
size of Mercury, especially as seen
from the UK, makes this image a
notable achievement, especially as
Simon described the seeing
conditions at that time as
“precarious”.
On 15 August, Dave Tyler
managed to capture a remarkable
Saturn image. During what was, as
he described it, the best seeing
conditions that he had had in the
last six weeks, he used a Celestron
C14 telescope with an ASI 120M
camera and an ASI Atmospheric
Dispersion Corrector (ADC). He
captured an image showing the full
Cassini division, a hint of the Enke
division in the rings, structure in the
bright B ring, a sharp shadow of the
planet falling on the ring system
behind it, and a pale yellow
equatorial band with a soft pink
temperate region and a pale green
band surrounding the north pole.
Please note this was an image taken
with the planet at barely 17 degrees
of elevation above the horizon.

▲ Dave Tyler’s image of Saturn taken on 15
August.
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Shortly afterwards, on 30 August,
Martin Lewis managed to capture
detail on the planet of Neptune. He
uses a Dobsonian telescope on a
tilting platform that allows this
equipment to follow a target as if it
was equatorially mounted and, on
this occasion, he used an ASI224MC
colour camera fitted with a Baader
610 nm long-pass filter; one that
only allows deep-red and infrared
light to reach the sensor. The image
shows a clover-leaf shaped collection

▲ Martin Lewis captured detail
on the planet of Neptune on
30 August.

of clouds in the south polar regions
of Neptune that has also been
tracked by a few other amateurs and
professionals. Images like this add
data-points for those studying the
atmospheres of these frigid outer
worlds and therefore add directly to
our understanding of them.
Steve Norrie managed to “GoTo”
directly to Neptune and studied its
disc. This brings me to taking
planetary images with smaller
aperture telescopes. Steve Anderson
emailed to ask for more details of
how Robin Scagill obtained his
images of Mars and Saturn using a
5” aperture Newtonian telescope as
he thought this might inspire others
with similar equipment to try out
imaging. Robin used an ASI120MC
one-shot-colour camera, which is one
of the many readily available
planetary imaging video cameras,
combined with a laptop and free
image-sorting and stacking software
such as Autostakert or Registax to
produce his images.
Suffice to say that the brighter and
www.popastro.com

larger planetary targets are easily
imaged with all apertures of
telescopes and scientifically useful
results can be obtained without
having to own the largest “light
bucket” available. Ultimately the
highest resolution images will come
from the largest apertures but only
when our back yard seeing
conditions match the theoretical
resolutions available; which is rarely
in the UK. If you don't own a large
aperture telescope, please don't be
put off from attempting planetary
imaging as you may be surprised by
the results you can obtain.
Finally I will mention the
planetary globes created by Eddie
Carpenter. He sent me some images
of his home-made globes that may be
of interest to others. I was lucky
enough to see the collection of
planetary globes owned by Sir
Patrick Moore and always wanted
something similar. A few such globes
are available for sale over the
internet, particularly of Mars, but at
rather high prices. Eddie decided to
make a set of his own using
repainted classroom style globes and
he painted Mars according to his
own observations. His wide
collection of other globes even
includes Enceladus, Titan, Pluto and
Charon, taken from available
images, and I was surprised to find
from him that there are even
accurate inflatable globes of Mars
available from Japan.

▲ Eddie Carpenter’s home-made globe of Mars.

As always, thank you for all your
comments and observations and I
hope you all have clear skies during
the autumn and winter viewing
season.
Alan Clitherow
Popular Astronomy 37

PA_Jan2017_Final_MB:Pa Sept2016 30/11/2016 16:26 Page 38

SECTION REPORTS
AURORA AND NLC
T

he last sightings of the season for NLC (noctilucent cloud) occurred on 13 August 2016. The Sun is getting very
quiet very fast and the 11 year cycle seems to be coming to an end with several days of no sunspots happening
already. This means that the majority of aurora will come from coronal holes. Having said that there has been a
massive coronal hole covering the top third of the Sun which has supplied aurora for August and September.

Aurora activity
Coronal hole impacts occurred on 23-24 and 30-31
August. The latter was the result of three coronal holes
which then seemed to join up and occupy the top third of
the Sun, and this dominated the first and last weeks of
September. The strongest of the first week was on 2-3
when it was visible in Whitby North Yorks. The next
session started on 25-26 when it coincided with the
Earth crossing the current sheet and this was the
strongest night and seen in Saltfleetby, Lincs by Paul
Cotton. The displays continued on a nightly basis until 5
October but were all limited to Scotland. An interesting
phenomenon was observed on 28-29 September when a
beam was seen to the west of the main display. This is
known as a proton arc and they seem to last about 20
mins (see the image in ‘Showcase’ on page 47). Any
sightings of this or further information would be
appreciated as there is still a lot to learn about it.
NLC
The NLC season has been an odd one with plenty
available, but bad weather causing very few sightings
until July, when the weather improved and gave
multiple sightings on the 1-2, 3-4 and 5-6 with it visible
in southern England. A second series of sightings
occurred from the 8th to the 13th but mostly from
Scotland. Another batch was on the 22-23 after which,
the NLC started to retreat and by August it was down to
the odd one or two. My thanks to all those who sent in
reports and help to understand this phenomenon.

Useful websites
ed-co.net/nlcnet/ is run by Tom McEwan and has all the
sightings of NLC from across Europe.
www.spaceweather.com is an excellent site for being
forewarned of any aurora.
www.solarham.net is a good site for anything Sunrelated and also gives a prediction on activity that can
effect Earth.
Sandra Brantingham

▲ Aurora was taken on 25 September 2016 by Paul Cotton from
Saltfleetby, Lincs. The faint band seen spreading across the image just
above the treeline is the aurora which was glowing green.

VARIABLE STAR
Chi Cygni at maximum

S

ix observers: Don Matthews, Jonathan Shanklin,
Matthew Barrett, Tracie Heywood, Graham Taylor
and Brendan Shaw submitted observations for August
and September, allowing us to keep track of the stars on
the section’s programme.
The highlight of these months was the September
maximum of the Mira-type variable Chi Cygni. Recent
maxima had differed markedly in their brightness. Chi
Cygni had reached mag. +3.8 in May 2013 and mag.
+4.3 in August 2015, but had only managed mag. +6.5 in
June 2014. Observations by section members revealed
this latest maximum to be more “average”, peaking at
around mag. +4.9.
The late summer saw another Mira-type variable, R
Ursae Majoris reach its annual peak. Observations
showed that the peak brightness was about mag. +7.0,
38 Popular Astronomy

▲ Light curve for S Ursae Majoris between March and August 2016.

slightly brighter than the average maximum. The peak
seems to have occurred in late August, slightly earlier
than predicted.
Observing using binoculars means that only the
maxima of Mira-type variables can be seen. It is
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interesting to also know how they are behaving at
fainter magnitudes. Observations by Don Matthews are
helping to answer this question. S Ursae Majoris was at
maximum during spring 2016 but earlier in 2016 and in
the summer it was below binocular visibility. Don’s
observations have extended the light curve (shown
bottom right of page 38) down to fainter magnitudes,
during both the rise towards maximum and the fade
from it.
The Cepheid variable Eta Aquilae was monitored
during 2015 and 2016 by Matthew Barrett and Graham
Taylor. Cepheid variables show highly predictable
changes in their brightness, with those of Eta Aquilae
repeating every 7.18 days. In the light curv below, all
observations have been combined to show one and a half
of these cycles of variation. Due to Eta Aquilae’s
relatively small brightness range, there is inevitably
some scatter, but the general pattern of a steep rise to
maximum (at phase 0) followed by a slower fade back
down to minimum can be clearly seen.

▲ Finder chart showing the location of Mira and stars with which to
compare its brightness.

As mentioned in the Nov-Dec issue, R Coronae
Borealis had been well below binocular visibility since
June 2015. Observations by Don Matthews, along with
those published elsewhere, show it brightening by a
magnitude per month during the summer of 2016 and
reaching mag. +10.8 by the start of October. If this trend
has continued, it will be visible in binoculars by now
(although only observable in the morning sky). On the
other hand, the brightening could have slowed, paused
or reversed. R CrB Is just that unpredictable!
Two Mira-type variables will be of particular interest
during January and February – for very different
reasons.
It is quite a few years since we have been able to see
Mira (omicron Ceti) at maximum. Recent maxima have
taken place during the spring months – when Cetus is
not visible in the night sky. The 2017 maximum will be
more favourably timed, being predicted to occur at the
end of February. By this time, of course, Cetus will be
getting low in the evening sky, so it will be a case of
going out to observe it as soon as the sky is dark. Prior
to this, we will be able to see Mira brightening towards
maximum. Predicting the changes of Mira-type
variables is always tricky, but it is likely that Mira will
January - February 2017

▲ Finder chart showing the location of Mira and stars with which to
compare its brightness.

be around the fainter limit of the finder chart above at
the start of January and should then brighten quite
rapidly over the following weeks. From fairly light
polluted skies, not much is usually visible with the
naked eye in Cetus, which can make locating Mira a bit
tricky. However, a good guide to the location of Mira can
be to follow the direction in which the “V” shape of the
Hyades points.
In the case of T Cephei, we will be interested to see the
extent to which it stops(!) varying (for a while). This
Mira-type variable usually pauses briefly around mag.
+8.0 during the rise to maximum. This pause usually
lasts for a week or two, but the 2015 and 2016 pauses
were unusually prolonged. The 2015 pause lasted for
about two months, and the 2016 pause (as shown in the
light curve in the 2015 Nov-Dec issue of Popular
Astronomy) lasted for around three months. We don’t
know whether another long pause will occur in early
2017. We will just have to go out and have a look for
ourselves. You can do so by using the finder chart below
in which comparison stars are labelled with their
magnitudes (decimal point omitted, so “81” represents
mag. +8.1).
Tracie Heywood

▲ Finder chart (approx 8 deg x 6 deg) showing the location of
T Cephei and suitable comparison stars.
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METEOR
Clouds did not stop
Perseid observations

T

he predictions confidently said that there was a good
chance of seeing higher than usual activity from the
Perseid meteor shower from the UK at some time during the
night of 11-12 August. Inevitably, some people on social media
got carried away and made wild predictions of storm level
Perseid activity. However, none of the reliable sources were
predicting that observed rates would exceed anything more
than around double normal levels. A meteor storm was
certainly out of the question.
Importantly, would the weather cooperate, or would most of
the UK be clouded out?
Visual meteor watches
Note: limiting magnitude (LM) is a measure of sky clarity. It is
defined as the magnitude of the faintest star you can just see
with averted vision while meteor observing.
8-9 August
Most of the nights during the build up to Perseid maximum
were cloudy. However, clear skies were more widespread
during the night of 8-9 August. Tracie Heywood (Leek) made
use of a spell of mostly clear skies between 00:37 UT and 02:37
UT (2 hours, LM +5.5 to +5.4) to see 26 meteors, 13 of them
being Perseids. Her brightest meteor was a yellow mag. -1
Perseid at 01:35 UT, which left a train that persisted for 0.5
seconds. Graham Winstanley (Bassingham, Lincs) saw five
meteors, including two Perseids, between 23:36 and 00:40 UT
(LM +5.5). Tom Banks (Comberbatch, Cheshire) saw eight
Perseids and eight sporadics between 01:25 and 03:40 UT (LM
+4.9).
Perseid maximum night 11-12 August
A Perseid outburst did indeed occur near 23:00 UT during this
night. Unfortunately, much of the UK was clouded out. The
clearest skies were in southern England but there were also
partially clear skies for some observers in eastern areas.
David Scanlan (Romsey, Hants) observed between 20:50 and
00:20 UT (3h30m, LM +5.0) and got a good view of the
enhanced activity, seeing 51 Perseids and 7 sporadics. Of the
Perseids, 26 were seen between 23:04 and 23:40 UT, the
brightest being a long mag. -6 Perseid at 23:12 UT in Cygnus
that fragmented and left a train which persisted for nine
seconds.
Ken Meadows (High Wycombe) observed from 21:36 UT on
(LM +5.0), seeing 10 Perseids and one sporadic before cloud
intervened at 22:38 UT (just before the enhanced activity seen
elsewhere). Later, from approx 01:20 UT onwards, he saw 28
Perseids and 7 sporadics (LM +5.0 to +5.3), before the
approaching dawn ended his observations at 03:24 UT. His
highlight was a mag. -5 Perseid seen in Cepheus at 03:11 UT.
Mike Feist reported carrying out a series of short watches
between 00:20 and 03:10 UT in skies in which the Double
Cluster was visible along with some detail in the Cygnus
Milky Way. He noted a good number of bright trained
Perseids including a particularly bright one in Auriga near the
“Kids” which left a long-lasting train that he was able to follow
for some time using his 8x40 monocular as it twisted and
finally faded out.
40 Popular Astronomy

Increasing cloud hindered Graham Winstanley’s
observations but, observing from Bishop Stortford, he saw four
Perseids between 22:07 and 22:36 UT (LM +4.5).
Alastair McBeath (Morpeth) had a lot of cloud interference
and rather windy conditions, but in a series of short watches
between 23:38 and 01:37 UT, totalling approx 1.05 hours (LM
+6.1 to +6.2), he recorded 47 meteors, 43 of which were
Perseids. He also reports seeing a further 24 meteors (21
Perseids, 3 sporadics) during 51 minutes of casual observing
during spells with more cloud cover.
12-13 August
Despite the “normal” Perseid maximum having occurred
during the early afternoon of 12 August, Perseid rates were
still likely to be good during this night, albeit with the Moon
another day closer to Full. Fewer observers had clear skies but
several did report results.
Graham Winstanley saw 15 Perseids and one sporadic
between 21:25 and 22:30 UT (LM +4.7). Ken Meadows had
severe cloud interference but saw five Perseids in just over an
hour. Michael Kinns (Sandwich, Kent) observed between 21:50
and 23:30 UT, seeing 16 Perseids (LM +5), ranging in
brightness from mag. 0 to mag. +4. Graham Taylor (Broughty
Ferry, near Dundee) observed between 22:22 and 23:24 UT,
seeing 11 Perseids (LM +4.0).
14-15 August
Tom Banks reported seeing eight Perseids and two sporadics
between 23:00 and 01:00 UT (LM +4.7) and then saw another
11 Perseids between 01:12 and 02:40 UT (LM +4.7).
Imaging
11-12 August
Cloudy skies proved a challenge for many imagers, but some
fared much better.
Alex Pratt (Leeds), for example, only managed to image 11
Perseids, whereas other imagers in the NEMETODE group
with clear skies captured hundreds of Perseid images.
Richard Fleet (Wilcot, Hants) posted many images of bright
Perseids to the live feed on the UKMON website. Two were
particularly noteworthy. One was a bright fireball at 23:12 UT
(the same one as seen visually by David Scanlan) that was
imaged by cameras pointing in two different directions (SW
and SE). The other was a bright fireball, shown in the image
below, that appeared low in the sky at 03:46 UT during the
morning twilight.

▼ Richard Fleet’s image of a Perseid fireball at 03:46 UT in the
morning twilight of 12 August 2016.

www.popastro.com
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12-13 August
Cloud was more widespread than on the previous night, with
a weather front moving southwards across the UK, but some
observers did get some clear sky.
Bill Ward (Kilwinning) had better luck than on the previous
night – but only just – as his observations were soon
interrupted by cloud and rain. Bill commented “One 15 minute
window is all it takes...” and he was amply rewarded with an
image containing two Perseids, followed within a minute by
his capture of the spectrum of a bright Perseid in which a
considerable amount of detail was visible.
Paul Sutherland reported capturing images of 19 Perseids
and two sporadics using a Fujifilm X-M1 camera fitted with a
Samyang 12 mm/f2 lens, working at ISO 1600. Each frame was
exposed for 10-15 seconds only. Paul noted that a few meteors
finished with a flare-up and one left a persistent train that
was recorded in the two following frames.
Meteor spectra
During his 15 minute clear spell on 12-13 August, Bill Ward
captured a Perseid spectrum. As often happens, only part of
the spectrum, in this case the red and near-infrared, fell
within the camera's field of view. Bill was particularly pleased
with the level of detail in this spectrum. He compared the
atmospheric emission lines (O, O2 , N, N2 ) in his spectrum with
those recorded in a detailed spectrum by the (rather more
expensive) VLT while observing a distant supernova in 2002.
The comparison is shown in the diagram below. The VLT
spectrum sections are in the lower two boxes. Modelling by the
astronomers indicated these lines fitted the profile of an
emission at a temperature of 4200K at a height of 95 km in our
atmosphere. Bill noted “a cool aspect is the 'height' of the lines
in the regions marked. Comparing the various scalings shows
a very good ratio relation. So it would suggest that my real
spectrum matches the modelling quite well. 4200K it is!”

◄ The intensity
plot of a meteor
spectrum
captured by Bill
Ward at 22:34 UT
on 12 August
2016, along with
a omparison of
atmospheric lines
recorded by Bill
and by an old
VLT spectrum.

Radio observations
Bill Ward also monitored Perseid activity using radio methods
and recorded many of the unusual (and not yet understood)
“epsilon” type echoes along with some very long duration
echoes.
The graph (at top right) has been generated from Bill's
colorgramme plot on the rmob website. Each bar represents
the meteor echo count during a one hour
interval. A distinct isolated peak can be seen
in the interval that starts at 23:00 UT on 11 August. This ties
in with the enhanced Perseid activity reported by those visual
observers who had clear skies.
Also obvious in the graph is a daily variation in counts with
maxima near 05:00 UT and minima near 17:00 UT each day.
Although observed meteor rates do routinely show a 24 hourly
rise and fall, the hour to hour changes seen here are also
influenced by the changing position of the Perseid (and other)
January - February 2017

▲ A graph showing the hourly meteor echo counts recorded by Bill
Ward during 11-13 August 2016.

radiants in the sky relative to the GRAVES transmitter and
Bill's receiver and also, of course, by the changing activity level
of the Perseids themselves. Nevertheless, it can be clearly seen
that overall rates were higher during 11-12 August than
during the preceding and following nights.
Two notable fireballs
17 August 01:05 UT
This fireball was seen through a window by Steven Gray
(Winchburgh, near Edinburgh). Visual reports of this fireball
were also submitted by several witnesses across the north of
England. A check with the NEMETODE video camera network
revealed that cameras in Ayrshire and the Isle of Man had
captured images of the fireball’s path. Bill Ward had also
captured an image of part of its spectrum. Triangulation
showed the fireball’s trajectory to have been over the EnglandScotland border and heading out over the North Sea in a
roughly NE direction.
23 September 22:34 UT
This impressive fireball was seen by many observers across
the south of the UK and also by observers in Belgium, the
Netherlands and northern France.
Richard Fleet captured the image below via his south-east
facing camera.
Many visual reports were received by the Meteor section. For
Karl Leach (Chastleton, Gloucs) the fireball was in his SE sky.
He reported “A light green trail finishing in a really bright
flash. The flash lit up the whole sky briefly.” Adrian Bradley
(London) saw the fireball in a direction between ESE and SE
and gave this description “It looked like a molten line of light
as it went through the sky. It ended in a bigger flash”. Emma
Laflin (Cambridge) saw the fireball in her southern sky, giving
this description “It was coming straight down and as it fell the
light got brighter and flashed a blue/green/red/orange colour as
it got close to the ground. It then disappeared.”
Triangulation of images showed the fireball to have been
located over the English Channel, to the south of the Sussex
coast, and heading in a SSE direction.

Tracie Heywood

► Richard
Fleet’s image
of the bright
flaring fireball
at 22:34 UT on
23 September
2016.
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Reports, news and notes from the
Society for Popular Astronomy

The SPA at Jodrell Bank
O

ver 200 people attended the
SPA’s “out of town” meeting at
Jodrell Bank on 17 September 2016.
It turned out to be a fabulous day in
all respects: the weather was kind
with wall-to-wall sunshine, the talks
were excellent, and the catering was
much appreciated.
Nestled in the shadow of the
fabulous Lovell Telescope, the
participants were treated to a full
day of activities. The opening talk on
the history of Jodrell Bank was given
by SPA president Professor Tim
O’Brien. This was followed by
Professor Rob Jeffries from Keele
University who described the
detection of gravitational waves in
the context of Einstein’s general
theory of relativity in terms that
were readily understandable by the
audience.
Due to the large attendance,
lunchtime was split into two sessions
with Professor Ian Morrison from
Jodrell giving his talk on the search
for life beyond the Earth twice so

SPA
meetings

that everyone could attend. After
lunch, Professor Lucie Green from
UCL described the latest spectacular
space observations of the Sun in a
talk entitled 15 Million Degrees:
Journey to the Centre of the Sun,
which is also the title of her recently
published book. Finally, Professor
Mike Bode from Liverpool John
Moores University gave an
entertaining look at the very
important role that robotic telescopes
play in astronomical observing.

During the refreshment breaks
there was opportunity to sample the
merchandising stalls and everyone
appeared to have a great time, with
some people having travelled from as
far as South Wales and Cornwall to
attend. The overwhelming message
from those present was that an “out
of town” event, well away from
London, needs to become a fixture in
the SPA programme.
Ian Robson

▼ From left to right: Rob Jeffreies, Lucie Green and Mike Bode. Credit Margaret Penston.

SPA meetings are usually held on the last Saturday of January, April, July and October at the
School of Oriental and African Studies (SOAS), University of London, Thornhaugh St, Russell
Square, London, WC1H 0XG. Meetings start at 2pm and last until 5pm, including a break for
refreshments. Members and their friends are welcome, entry is free and there’s always a friendly
atmosphere. Members should bring their membership card or a copy of Popular Astronomy.

Saturday 28 January 2017, 2 pm. Khalili Lecture Theatre, SOAS, London. The SPA Annual General
Meeting is followed by the main speaker Dr Jonathan Pritchard of the Astrophysics Group, Imperial College
London, on The Cosmic Dawn and the first galaxies. Observations of the cosmic microwave background and the
distribution of galaxies reveal a universe that develops from early simplicity to eventually form galaxies like our
Milky Way. Somewhere in this cosmic history, the very first galaxies form, ushering in a cosmic dawn as starlight
illuminates the universe for the first time. This period of cosmic dawn has yet to be observed directly, since these
galaxies are too faint to see with even the Hubble Space Telescope, and so represents one of the “here be dragons” in
our picture of the cosmos. In this talk,
Jonathan will discuss something of the
life and death of the first stars and
galaxies and describe current efforts to
learn about the cosmic dawn with a new
generation of FM radio telescopes, such
as LOFAR and the SKA. Following the
break, Robin Scagell will look at some
of the highlights in the sky for the next
three months. Then Tony
Sizer intrigues us with a talk
entitled The Stars, Like Dust. Isaac
Asimov's 1950s SF classic? Come along
and find out!
Please note: Regular SPA London meetings start
at 2pm sharp and end at 5pm.

42 Popular Astronomy

www.popastro.com

January - February 2017

PA_Jan2017_Final_MB:Pa Sept2016 30/11/2016 16:26 Page 43

THE SOCIETY PAGES
Robin Scagell reports on
the SPA meeting of
30 October 2016.

Einstein’s Relativity: tested to
the limit with pulsars

R

ené Breton introduced his talk by reminding us that
a pulsar is a particular type of neutron star. These
are the collapsed remains of massive stars only about 10
km across and with a mass about 1.4 times that of the
Sun, but with an enormous magnetic field – 1012 gauss,
which is a trillion times that which we experience at
Earth’s surface. Pulsars get their name from the beaming
of radio waves from their magnetic poles, which we
receive as repeated pulses in the same way that we see
flashes from a beam of light sweeping around a
lighthouse.
They spin at rates from several seconds down to
milliseconds – the record being a staggering 1.39 ms per
spin. Most of those with very short periods – of the order
of milliseconds rather than seconds – turn out to be binary
pulsars, where both stars in a binary system have turned
into a neutron star at the end of their lives. In one
celebrated case, known as the double pulsar, both stars
are pulsars.
Pulsars provide an ideal environment to test Einstein’s
theories of relativity. Whereas the orbit of Mercury
changes by 43 arcseconds a century as a result of the
distortion of space-time, predicted by the General Theory
of Relativity, that of the double pulsar changes by 17º a
year. René showed a graphic video of how a doughnutshaped disc around one component of the double pulsar
affects the signal from the other.
Another use of radio pulsars to test relativity lies in
detecting gravitational waves from the merger of
supermassive black holes – if such events occur. At Jodrell
they are monitoring pulsars in different directions in the
sky in the hope of picking up changes in their timing
resulting from the passage of such a gravitational wave.
After the break, Robin Scagell explained why Mars is
actually getting higher in our evening sky many months
after its opposition last May, and suggested that people
should keep a watch for aurorae even though the Sun is
well past its maximum of activity.
Then Alice Sheppard of UCL’s Extreme Citizen Science
Project looked at the various ways in which you can help
make astronomical discoveries from the comfort of your
home. Back in the 19th century much science was carried
out by amateurs. Now all you need is a computer and a

▲ René Breton (left) and Alice Sheppard (right).
Credit: Margaret Penston.

connection to the internet. For example, you can try Globe
at Night, a citizen science dark-skies project, Having put
in your location, you’ll see a screen which allows you to
measure your sky brightness by choosing the numbers of
stars you can see in a particular part of the sky. Another
site, Aurorasaurus, analyses Twitter feeds to work out
where the northern lights are currently being seen.
If you fancy a bit of meteor spotting you can go to the
zooniverse.org site and log on to radio meteors. Computers
are not much good at picking out radio meteors from the
graphs displayed, but you could help to pick out a new
radio meteor shower.
For lunar observers there’s cosmoquest.org’s Moon
Mapper program. It shows photos from the Lunar
Reconnaissance Orbiter and invites you to help pick out
the actual craters. Or you can do the same using photos of
Mercury or Mars. Junocam.org gives you the opportunity
to process photos taken of Jupiter.
Alice’s favourite site is definitely galaxyzoo.org. One of
the successes of the Galaxy Zoo was the discovery of a
completely new class of galaxies, known as “green pea”
galaxies because they appear round and green.
Participants discuss the data among themselves, and form
a community which is separate from the traditional
academic community of astronomers.
You can view the full talks on the SPA website,
www.popastro.com, by going to the Meeting Videos tab.

Jack Meadows (1934–2016)

P

rof. A J Meadows became the Society’s president in January
1975. He was only the second of our presidents to be drawn from
the world of professional astronomy, following Prof. Ian Roxburgh, and
as with all our subsequent presidents, he had to adjust to the world of
amateur astronomy. However, Jack fitted in perfectly, as his interest in
astronomy came from a love of the subject and its background. He was
Professor of Astronomy and History of Science, so he was as at home
discussing the constellations as the latest results from the space probes
which were starting to reveal the true natures of the planets.
He brought wisdom to the Council table, but always with humour,
and was a true friend to the society.
January - February 2017
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▲ Jack Meadows making a point with some vigour
at a meeting at Alliance Hall, Westminster.
Credit: Robin Scagell.
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Sky Diary
A summary of the main sky events,
January to February 2017 (UT times)

Moon phases
Apsides

Last quarter
19 Jan, 22:14
18 Feb, 19:33

Date
Apsis
10 Jan, 06h Perigee
22 Jan, 00h Apogee

Occultations
Date
09-Jan
11-Jan
13-Jan
21-Jan
02-Feb
03-Feb
05-Feb
05-Feb
05-Feb
05-Feb
05-Feb
07-Feb
08-Feb
11-Feb
12-Feb

Name

13 Librae
nu Piscium
mu Ceti
80 Tauri
NSV 01627
81 Tauri, NSV 16040
85 Tauri
89 Tauri, NSV 16124
130 Tauri
74 Geminorum, NSV
3671
18 Leonis
49 Leonis, TX Leonis

New
28 Jan, 00:07
26 Feb, 14:58

Dist (km)
363,238
404,914

Size
32’ 54”
29’ 31”

First quarter
05 Jan, 19:47
04 Feb, 04:19

Date
Apsis
06 Feb, 14h Perigee
18 Feb, 21h Apogee
Bright limb

Disappearance

Reappearance

Dark limb

Full
12 Jan, 11:34
11 Feb, 00:33

Dist (km)
368,816
404,376

Size
32’ 24”
29’ 33”

The position angle (PA) of the
occultations given below is
measured anticlockwise from the
northpoint of the Moon’s disc (use
the Moon’s north pole as a guide).

0°
270°

90°
180°

Data for Greenwich
PA⁰ Alt⁰ Az⁰
Time
22h 52m
58
53 210
05h 34m
151
8 289
04h 32m
304
33 254
03h 06m
351
10 124

Data for Edinburgh
PA⁰ Alt⁰ Az⁰
Time
22h 52m
41
50 203
05h 24m
142
12 284
04h 22m
311
35 246
APPULSE
19h 00m
23h 27m
18h 44m

ZC
741
944
1238
2128

Mag
5.5
5.9
6
5.8

Phase
DD
DD
RD
RD

249
405
675
677
678
682
699
878
1158

4.4
4.3
5.6
4.8
5.5
6
5.8
5.5
5

DD
DD
DD
DD
DD
DD
DD
DD
DD

19h 02m
23h 34m

1439
1550

5.7
5.6

RD
RD

06h 08m
03h 41m

19h 10m
19h 21m
19h 37m
23h 06m
03h 04m
23h 00m

62
97
APPULSE
26
168
121
141
118
58
306
314

36
10

223
274

55
54
54
35
10
55

173
183
184
250
286
195

18h 56m
19h 28m
22h 50m
02h 56m
23h 01m

11
37

275
231

06h 00m
03h 30m

47
85
138
APPULSE
129
104
123
110
40
310
319

34
13
48

216
269
160

49
50
37
14
51

164
175
240
281
190

14
36

270
222

These are the only occultations for this period, based on the following criteria: Mag: Visual magnitude. Phase: (R)eappearance, (D)isappearance
or (G)raze at (D)ark or (B)right lunar limb. Alt: Altitude. The Moon’s height. Az: The angular position along the horizon measured clockwise from
true north (through E, S, W back to N). PA: Position Angle, measured anticlockwise from the direction of the celestial North Pole. This listing
shows lunar occultations of stars brighter than mag +6, observable with small telescopes in a sky dark enough to be seen without difficulty. For
data specific to your own locality or details of fainter occultations, contact Occultation Section Director Mell Jeffery (address on p46).

Occultation notes

Colonsay and Jura, to the north of Kilmarnock, cross country
and out to the east coast just south of Seaham. To the south of
this graze line an occultation can be observed.
There are then two graze events on 5 February both
occurring during the 45 minute period where five stars are
occulted. 80 Tauri is occulted first with the graze path starting
at the Welsh coast and inland south of Llanllyfri, travelling
through Manchester, north of Beverley and out to the east
coast near Hornsea. North of this graze line an occultation
takes place.
The second event on 5 February is that of the +4.8 magnitude
star NSV 0162 (ZC 677). The graze path for this event starts on
the west coast of Scotland to the south of Ballantrae, then goes
through Moffat and to the east coast near Belford. South of the
graze line and occultation can be observed.
Mell Jeffery

F

ifteen stars are occulted over this two month period but
not everyone will see them as three of the events are
grazes. The stars themselves are not particularly bright,
ranging in magnitude from +4.3 to +6.0.
On the evening of 5 February, five stars are occulted when
the Moon is moving through the constellation of Taurus, four of
which, location dependant, are occulted over a 45 minute
period.
A few of the occultations will be more challenging to observe
due to the phase of the Moon at the time. ZC 1238, on 13
January, and 49 Leonis, on 12 February, have to contend with
a 99% illuminated Moon, whereas 18 Leonis on 11 February is
occulted by a Moon just six hours past full.
The first of the three grazes involves the +5.8 magnitude star
13 Librae on 21 January. The graze path passes through

◄ 5 Feb
80 Tauri
graze path.

► 21 Jan
13 Librae
graze path
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Sky Diary
Planets
Mercury has its greatest morning (western) elongation from
the Sun on 19 January, when it rises 24 degrees ahead of the
Sun. From UK latitudes, it will be very low in the sky with
atmospheric extinction effects making the planet hard to see
naked eye. Between 9 and 19 January at 07:15 UT it may be
seen in the SE at around 5 degrees of elevation, with Saturn a
little further south and slightly higher acting as a pointer.
Mercury will show a steadily increasing illuminated phase
from around 35% to over 50% in this period, and it will
brighten noticeably from a magnitude of +1.2 to +0.7.
Venus also reaches greatest elongation in the period but in
the evening (eastern elongation) of 12 January. On that date
Venus will be separated by 47 degrees from the Sun and will
set 4 hours and 25 minutes after sunset for mid UK latitudes,
making it visible throughout twilight and into true
astronomical darkness. Throughout the period, Venus
dominates the south-western sky, shining at a magnitude of 4.3 on 1 January, reaching a dazzling -4.6 on 18 February,
fading only very slightly by the end of the month. The visible
phase changes considerably falling from 56% illuminated on 1
January, to 50% close to greatest elongation, decreasing
steadily to 40% by early February, and then just 17% by the
end of the month. In the same period the visible size will grow
from 22 to nearly 47 arcseconds.
The exact moment when the planet appears 50% illuminated
should occur on the day of greatest elongation; however, this
often proves not to be the case. Named the Schröter Effect
after its discoverer, Johann Schröter, Venus appears to reach
50% phase a few days early with evening (eastern) elongations
and slightly late with morning (western) elongations.
Mars is now rather distant and small but it can still be
observed in the western sky after sunset throughout the
period. In early January look for it after 17:15 UT as the sky
darkens, in the SSW around 25 degrees above the horizon for
mid UK latitudes. On the last day of January, it forms a tight
equilateral triangle with the Moon and Venus and on 27

Meteor notes
January: The 2017 Quadrantids are quite well placed with
respect to the Moon. Unfortunately, the narrow maximum is
predicted to occur during the early afternoon of 3 January. By
the time that it gets dark, Quadrantid rates will have dropped
somewhat and the radiant will be getting low in the sky.
Nevertheless, some Quadrantid activity should still be seen,
with the best observed rates during the early evening of 3

January and (if you leave your warm bed!) during that day’s
pre-dawn hours.
After the Quadrantids, it’s rather quiet for meteor activity.
Background meteor rates are low early in the year but, if you
are lucky, you might still spot a fireball. If you do see one, let
us know via our report form
www.popastro.com/meteor/fireballs/ reportform/index.php
Tracie Heywood
the times are 22:00 on the 5th, 18:45 on the 8th, and 20:30 on
the 28th. Eclipses last for nearly ten hours.

Variable star notes
Eclipsing variables: RZ Cassiopeiae can be seen in eclipse
during the evenings of 3, 9, 15 and 21 January, with the first
eclipse being centred near 19:30 UT and each successive
eclipse in the sequence occurring approximately 35 minutes
earlier. Another series of evening eclipses occurs on 16, 22 and
28 January, and 3, 9, 15, 21 and 27 February, with the 16
January eclipse being centred near 23:00 UT and the last at
around 19:00 UT. Eclipses last for just over four hours.
Eclipses of U Cephei are now becoming more favourable. One
will be centred near 23:00 UT on 3 January and successive
eclipses will occur at intervals of five nights, with each eclipse
being centred 20 minutes earlier in the night and the 27
February eclipse being centred near 19:30 UT. Eclipses last for
approximately nine hours.
The most favourable eclipses of Algol (beta Persei) will be
centred near the following times (UT) in January: 23:25 on the
13th, 20:15 on the 16th, and 17:05 on the 19th. In February
January - February 2017

February it can be in the SWS, still some 25 degrees up at
18:50 UT, less than 1 degree NNE of Uranus. Its brightness
varies slightly in the period falling from magnitude +0.9 in
early January to +1.3 in late February and it falls below 5
arcseconds in apparent size mid-period making detailed
observation very difficult after this.
Jupiter is an early riser. On 1 January it rises in the ESE at
01:20 UT and reaches an elevation of 30 degrees, transiting
due south at 06:45 UT, still in astronomical twilight. By 1
February it transits at 04:50 UT and at the end of the month
at 03:00 UT, still at 30 degrees of elevation. Throughout the
period Jupiter is close to Spica in Virgo, although Jupiter
shines noticeably brighter than its companion at magnitude 2.3. Jupiter’s apparent size grows from 35 to 42 arcseconds in
the period will be a wonderful target for detailed observation
in the steady morning air.
In early January Saturn rises in the SE around 06:50 UT for
mid-UK latitudes. At the same time in early February it is 10
degrees up in the SSE and by month’s end it gains nearly 15
degrees an hour earlier; Saturn will be better placed for
observation in early springtime.
As full darkness falls on New Year’s day, Uranus can be
found nearly due south at an elevation above 45 degrees
against the background stars of Pisces. On the edge of naked
eye visibility at magnitude +5.97 this massive but distant ice
giant planet will show a diminutive blue-green disc around 3
arcseconds across; nonetheless well-equipped imagers will be
able to catch some shading and banding in its frigid
atmosphere. Uranus will be observable throughout the period
but by the end of February will be subsiding into the western
sky as darkness falls; catch it while you can.
Neptune is coming to the end of its period of observability but
on 1 January it can be found very close to Mars, less than a
third of a degree south and west as darkness falls. On Friday,
13 January it will be found a similar distance from Venus.
Watch the press for suitably silly comments from astrologers!
Alan Clitherow

Mira-type variables: Having passed through its 9th
magnitude minimum in early November, Mira (omicron Ceti)
will be brightening rapidly towards its 2017 maximum, which
is predicted to occur around the end of February. This will be
the first opportunity to see Mira at maximum for several years
as recent maxima have occurred with Mira close to conjunction
with the Sun. T Cephei may be brightening towards its May
maximum during January and February – or it might pause
for weeks near mag. +8.0 – it showed such pauses on the way
to its 2015 and 2016 maxima. R Trianguli will be visible in
binoculars during January as it fades from its December
maximum.
Finder charts for these and other variable stars on the SPA
VSS programme can be found by clicking on the name of the
star in the section’s programme listing:
www.popastro.com/variablestar/observingprogramme/
index.php
Tracie Heywood
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SHOWCASE
A selection of members images

◄ David Davies
imaged a “small”
part of the Veil
Nebula, called
“Pickering's
triangle” . The
Veil is a large
supernova
remnant in the
constellation of
Cygnus – so large
that it has several
NGC numbers
cataloguing
distinct parts of
the nebula.
Please see p35,
for more
information from
the Deep Sky
section.
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▲ This image of the aurora, showing the proton arc,
▲ John Fletcher took this hand held snapshot of Venus and
was taken by Gordon Mackie from Castle Hill, Thurso on
the thin crescent Moon from the front door of Mount Tuffley
the night of 28 September 2016. Please see p38 for more
on 3 October 2016 at 18:01 BST. The image was taken with a
information from the Aurora and NLC section.
Canon 5D Mark 111, EF 300mm FL IS USM prime lens at
1/100 sec exposure, 400 ISO.
January - February 2017
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